



















































































Aprit 28, 1887 








ENGINEERING NEWS 


so”, 
Jes 





ENGINEERING NEWS 


Apout 150 hands are at work on the first section 
of the Harlem Ship Canal. Two coffer dams are 
under construction and the work ef draining Dyck- 
man’s creek will be undertaken as soon as they are 
finished. A large part of the work on this section is 
rock excavation. John Satterlee & Co., are the con 
tractors. The appropriation at present available 
for the work is $410,000. It is to be hoped that the 
further appropriation necessary for the continuance 
of the work may get through Congress rapidly 
enough to save the enterprise from the long delays 
usual on our public works. 
— > 

THE Philadelphia Heating Company has applied 
to the City Councils for a franchise allowing it to 
lay and maintain conduits for supplying steam to 
the district lying between Arch and Pine Streets and 
between Fifteenth Street and the Delaware River. 
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HERMAN SCHUSSLER has notified the Aqueduct 
Commission of his inability to serve on the Board of 
Experts appointed to consider the plans of the 
Quaker Bridge dam, and WILLIAM F. SHUNK has 
been appointed in his place. The other members of 
the Board are Jos. P. DAvis and J. J. R. CROEs. 


THE ordinance nuw before the Philadelphia City 
Councils in reference to the new Reading Terminals 
provides that the structures described are to be 
begun within 6 months and completed within 3 
years from the approval of the ordinance. The 
structure is to be of stone, iron or brick, and must 
have aclear headway of at least 13 ft. at every street 
crossing except Broad Street, where the headway is 
to be greater, 15 ft. at Lehigh Avenue crossing and 
19'¢ ft. at Pennsylvania Avenue. Between Girard 
Avenue and Brown Str.et and upon Noble Street 
and Pennsylvania Avenue the structure is to be built 
oniron columns resting on stone foundations, the 
outer edge of the cap stone being on the curb line. 
Such changes are to be made in existing street 
grades as to aid in securing the necessary headway 
and to do away with some of the existing grade 
crossings on other lines of the Reading road within 
the city limits. 
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It is said that the St. Clair tunnel, between 
Sarnia and Port Huron, Mich., will cost a quarter 
of a million dollars. A small part of the material 
and much of the machinery for its construction will 
come from the United States; but the most ex- 
pensive item, the cast-iron plates for lining the 
tunnel, will be made in Canada. It is reported that 
no duty will be required on articles made in the 
United States or Canada for use on this work. 

A DECISION on street work, of importance to con- 
tractors, has been made in San Francisco by Judge 
MAGUIRE in the case of C. B. WILLIAMS against 
Joun F. SULLIVAN to foreclose a contractor’s lien 
for improvements, the defendant owning property 
fronting on the street where the improvements 
were made. A part of the work was finished and 
approved by the then Street Superintendent. The 
remainder of the work included in the contract was 
finished about a year iater, and this part was 
separately approved by the new Superintendent. 
In the interim the part of the work first completed 
became dilapidated, but through no fault of the 
defendant, nor did he cause delay in the completion 
of the work. 

The Judge decided that the work was not done, 
prior to the commencement of the suit, to the sat- 
isfaction of the Street Superintendent, because the 
contract was single and entire, and the contracts of 
the property holders in regard to payments related 
to the whole work, and not to a part of it. It was 
evidently intended that the work was to be exam- 
ined as a whole by the arbiter. 
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THE Mexican Internal Improvement Company has 
been incorporated in New Orleans, La., by Geo. P. 
AGAR, N. D. WALLACE, ALPHONSE PHILIPs and 
FRANK Roper, with a capital stock of $1,000,000. 
The object of the company is “to construct, operate, 
maintain and promote various works of public 
improvement in the Republic of Mexico.” Such 
works include railroads, canals, plank roads, toll 











roads, bridges and ferries, water-works, gas works, 
electric hghting plants, etc. 
setae ale 

ACCORDING to the London Times an advance in 
lighting railway trdins by electricity has been made 
on atrain on the Midland line between Derby and 
Manches er. The arrangement is that of Mr. 
ILLIUs A. TIMMINS, and consists of 10 storage cells 
placed under each carriage. These batteries weigh 
about 4 cwt. each, and when necessary are charged 
by a dynamo at the Derby station ; they supply a 
current of 5candle power to Swan glow lamps. 
The lights are controlled from the guard’s van. 
By an arrangement of magnets whenever a carriage 
becomes detached from the controlling circuit, the 
lamps are lighted, or if already lighted, they remain 
so. This enables the guard to keep the lamps off 
when they are not needed, while in case of a break- 
away, they are automatically lighted. There is a 
third circuit, the signaling circuit, by which com 
munication is established between the passengers 
and the guard. There is no wasting of batteries 
when the lamps are not lighted. The cost of light 
ing a train of about 12 carriages is said to be equal 
te the consumption of half a pound of coal per mile, 
an estimate which we cannot but think is too rose- 
colored; but trials between Derby and Manchester 
are said to have given very satisfactory results. 
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THE Canada Atlantic Railway Company has 
brought a suit against the firm of Stanton & Co., 
contractors, and claims damages to the amount of 
$1,000,000, as recompense for the injury to its credit 
and business caused by the injunction which was 
taken out by the defendants and which was after- 
ward quashed in the courts. 

— . : 

SERIOUS earthquakes are reported to have ocurred 
in China in the vicinity of Ship Ping and Kien Shui, 
which are said to have killed about 2,000 people, 
injured 3,000, and otherwise caused great destruc- 
tion. 
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Two laws of interest to engineers were enacted at 
the session of the Iowa legislature just ended. One 
is anact fixing the mode of making sewer assess- 
ments. The council shall declare by resolution the 
necessity for a certain sewer, giving location and 
size, and notice for 20 days of such resolution shall 
be given designating a time and place where the 
property owners may appear and object. Then if 
the council decides to build the sewer, the city engi- 
neer must file at once plans and specifications with 
the board of public works and let the contract 
The board of public works and the engineer shall 
make the assessment to the lots and file the same 
within ten days from the letting of the contract. 
Two weeks notice shall then be given by publication 
of the time when such assessments shall be con- 
firmed. 

The second law gives cities power tocompel a rail- 
road company or companies to construct over grade 
or under grade viaducts for the passage of teams 
across their tracks, the same to be made in accord- 
ance with specifications prepared by the board of 
public works, and where two or more roads combine 
to build one viaduct the council may determine the 
proportions of the cost which*each must pay, in- 
cluding approaches. The damages to abutting pro- 
perty are to be assessed in the same manner as when 
taking possession of property for railroad purposes, 
but the city must pay all such damages. The rail- 
roads cannot be compelled to construct more than 
one viaduct in any one year, nor place them on 
streets nearer than four blocks to another viaduct. 
If revenues are derived by tolls or otherwise it shall 
constitute a special fund for repairs, and one-half of 
all expenses of maintenance shall be paid out of 
such fund or by the city and the other half by the 
railroads. 





Tue Kings County Elevated Railway, Brooklyn, 
N. Y., was opened for traffic April 23. The line, 
which is one of the most important of the city’s 
rapid transit lines, is only completed to Nostrand 
Ave., but is being built out to East New York. 
During the busy hours 4 car trains are run, alternate 
trains running to the bridge and the ferry. A 
pusher engine helps the heavy trains up the grade 
from the ferry. At the curve near the City Hall, an 
automatic signal is put up; every train in passing sets 


the signal and it remains at ‘danger’ until the 
train has passed off the curve to the straight line. 
This signal is the invention of ROBERT BLACK, road 
mas@yr of the Manhattan Elevated Railway, New 
York, which road has aiso adopted it. The engines 
are similar to the latest type put on the New York 
elevated lines, and the cars have a very handsome 
appearance. The engines and rolling stock are 
painted a very dark brown, which is more pleasing 
to the eye than the bright brown usually adc pted 
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AT the Convention of Ilinois Highway Commis 
sioners, held recently at Springfield, Il1.,a resolution 
was adopted proposing an amendment to the State 
Constitution authorizing legislation for the es 
tablishment of hard road districts, for the construc 
tion of permaneut roads and for their maintenance 
by general assessment within the district, or by 
special assessment upon the property benefited 
thereby, E. C. Lewis, of Deer Park, is President, 
and O. C. Hicks, of Bushnell, is Secretary 

THE Standard Oil Co. is said to have purchased a 
large tract of land at Laketon, O., and a tract of 
300 acres at Hammond, Ind. It is reported that a 
large refining plant is to be erected at Hammond 
The new vipe line from Lima, O., to Chicago, will 
require pumping stations at Lima, Huntington, 
Laketon and Wilder’s, although the initial point of 
the line is more than 300 ft. higher than the terminal 
point. 
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THE Birmingham Compressed Air Power Co., of 
Birmingham, England, has been advertising for the 
supply of meters for measuring the quantity of com 
pressed air delivered to consumers. The meters 
will be required of various sizes, to measure from 5 
to 500 cu. ft. of air per minute, at a standard pres 
sure of 45 lbs., with compensating adjustment for 
variations of pressure within a range of 10 to 15 per 
cent. 
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THE tunnel into which the Dolores river in Colo- 
rado, is to be turned, to irrigate the Montezuma 
valley, has been completed. It is over a mile long, 
and will carry water for the irrigation of about 
200,000 acres. 
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THE most serious railway accident of the week 
was a derailment, April 21, on the New York, 
Lake Erie & Western Railroad, near Cameron 
Mills, N. Y. The truck of the engine of a fast 
freight train jumped the track and the engine and 
cars were badly wrecked. The engineer and fireman 
were fatally injured. 


_ > 


It is reported that a portion of the bank of the 
government canal at Kaukauna, Wis., was carried 
away last week, and the rush of water caused some 
damage to a neighboring factory. Gangs of men 
were at once put at work to repair the break. 


_ - 


THE Nashville, Chattanooga & St. Louis Railroad 
bridge (trestle ’) across Grace creek, near Waverly, 
Tenn., was burnt April 18. It was about 200 ft. long. 
Traffic was interfered with considerably, 


THE railway is extending in classic Greece. An 
extension of the Pirri-Peloponese line (which is now 
completed to Patras) from Patras to Pirgos is being 
constructed ; work is progressing rapidly, and it 
will be completed and ready for traffic by the end 
of the year. The Government will authorize the 
construction of a State line from Mirous-Nauplia to 
Calamata, the line will be about 155 miles long, and 
will pass across the Peloponnessus ; it will be metre 
gauge, and built in accordance with plans and 
specifications prepared by French engineers. The 
Minister of Finance is to issue bonds for 24,000,000 
drachmas for carrying out the work Another pro- 
jected State line, principally for military purposes, 
is to connect Missolonghi and Agtinion, it will be 
about 37 miles long, metre gauge. A Belgian firm 
has offered to build and equip this line for about 
$725,000, to be paid in twoinstalments. Toraise this 
sum the Government proposes to issue bonds of $100 
each, with yearly interest coupons of % attached 
the bonds to be paid off in 99 years by annual draw 
ings. The line is to be ready for traffic in 1890. 
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The Finley Helio-Telegraph. 


The first perfected heliograph was invented in 
1869, by Mr. Henry C. MANCE, then in Beloochis- 
ian, on the Goverament Persian Gulf telegraph. As 
now perfected, his heliograph generally consists of 
two tripods, two plane circular mirrors, a sighting 
rod, a horizontal tangent screw, and a cylindrical 
handle connected by a ball and socket joint with a 
lever attachment to the revolving plate carrying 
the station mirror, so that the lever-handle and rod 
together form a finger key. One mirror throws the 
sun’s rays upon the other, and the second one can be 
so adjusted as to reflect these rays upon a distant 
point. By throwing the rays on and off the distant 
station, and varying the length of projection, the 
MorsE alphabet can be represented, and messages 
transmitted. In 1873, Capt. BEGBIE, instructor in 
army signalling, at Bangalore, India, modified the 
heliograph by using screens to intercept the re- 
flected rays in place of turning the reflecting mirror. 

Other modifications have been introduced, but not 
until quite recently has the heliograph been used 
for military purposes. This is shown from the fact 
that no mention is made of its use in the official 
records of our late civil war, nor in the Prusso- 
Austrian, Abyssinian, Franco-German, or Turko- 
Russian campaigns. Since 1878 the instrument has 
been extensively used in Europe, and was employed 
here with great satisfaction during the Indian war 
of 1886 in Arizona and New Mexico. 


The usefulness of the heliograph has been greatly 
restricted for the following reasons: It can only be 
used in sunny days, with a comparatively clear at- 
mosphere. 


It is very difficult to avoid error in distinguishing 
between dashes and dots, for in unfavorable 
weather the flashes are often barely perceptible, and 
unless they are timed by the operator with great ex- 
actness two dots may be taken for one dash, The 
instrument gave good results in Arizona and New 
Mexico because the atmosphere there is very clear, 
but in less favored localities the use of the heliograph 
for military purposes is often wholly impracticable, 
as cloudy weather may render it useless for days 
together when most needed. 


The advantages of a heliograph which should 
overcome all these difficulties were so apparent that 
Lieut. JNo. P. FINLEY, Signal Corps, United States 
Army, studied the subject until he invented and 
perfected an instrument which he claims meets all 
the requirements of the case, and cannot fail to 
prove of great use both for military and commer- 
cial purposes. This instrument is known as the 
Finley Helio-Telegraph, and consists of an instru- 
ment mounted upon a tripod, with two sets of mir- 
rors, a telescope, screens for obstructing the rays, a 
register for recording messages received from other 
stations, lamps for use in cloudy days and at night, 
and various other apparatus necessary to meet all 
possible needs. 

Reflections from one mirror indicates a dot, from 
two a dash, and as screens are used to obscure the 
flashes. the operation of transmitting messages is 
purely mechanical, in which the receiver can have 
no difficulty to distinguish between one light and 
two,and can never mistake a dash fora dot. The 
receiver observes through a telescope, and has a 
recorder attached to his heliograph. At night or 
in cloudy weather, lanterns of peculiar construc- 
tion are used, so that the instrument can be 
operated at all times. If desirable, and the location 
renders this possible, electric batteries, wires and 
lamps are used, and the operation is reduced to 
breaking or closing the circuit, according as the 
case may be. Modifications of the system provide 
for carrying the whole apparatus on one’s shoulders, 
either while on foot or mounted. It should be said 
that in night work, sight on the distant station is ob- 
tained by adjusting the instrument to the latitude 
and departure of the opposite station, as determined 
during the day, a compass for this purpose accom- 
panying each instrument. 


The instrument is designed principally for short 
ranges, but it is provided with extra mirrors which 
can be used to increase the range. 


The details of the new instruments are fully 
described in a manual prepared by Lieut. FIN- 
LEY,and further information can be obtained by 
those interested from the American Heliograph and 


Signal Company, Washington, D. C.; Jas. C. IN- 

MAN, President. The main features of the instru- 

ment are given above. 
ri 


Lowering the Intake Pipe and Crib of the 
St. Cloud, Minn., Water-Works, 


The recent extension of the water-works plant 
owned by the St. Cloud Water-Works Co. involved 
the lowering of 747 ft of 16-in. intake pipe to the 
bottom of the Mississippi river. This was done in 
March, while the ice was 28 ins. thick, and the river 


around the pipe. There were twenty-four such 
rods, and they were held in place by a nut on 
the upper side of the arm through which they 
passed. The 10-ft. thread extending above the arm 
and nut, by screwing up all the nuts, the pipe 
was gradually lowered along its whole length. The 
bed of the river was practically level, so the pipe 
rested on the river bottom and against the up- 
stream side of the piles. The latter were sawed off 
just above the top of the pipe. 


The intake crib or cage wassunk in connection with 
the pipe and by means of 4 rods 1% ins. in diameter 


Lower ng Intake Pipe, St. Cloud, Minn., Water- Works. 


10 ft. deep. The designing and constructing engi- 
neer for the new works is E, T. ABBoTT, C. E., of the 
firm of ABBoTT & CHAPMAN, Minneapolis, Minn. 
We are indebted to Mr. AsBotT for the illustra- 
tions, and for the main facts concerning the opera- 
tion. 


The 16-in. pipe was made from wrought-iron plates 


It rests on 9 piles sawed off just at the bottom of the 
river. The cage has a floor composed of 5 layers of 
2-in. plank, and is 6 ft. square by 4 ft. high, the 
sides having screens made of %-in round iron with 
3-in. meshes. The top screen is made of 1 by 11¥-in. 
bar iron, with 5-in. meshes. The cage is covered 
with 80 cu. yds. of small stone which acts as a 


Lowering of Crib, 8t. Cloud, Minn., Water-Works. 


by PETER DEVLIN & SON, of Chicago. It was shipped 
to St. Cloud in lengths of 28 ft. 9 ins., and riveted 
on the ice in 11 hours time. Piles had already been 
driven 25 ft. apart to hold the pipe in place when 
lowered, the attachment being made by means of 
iron loops. 


The 747 ft. of pipe weighed about 36,000 Ibs. To 
lower it, timbers were spiked at an angle to the tops 
of the piles, which had been left extending above 
the ice for this purpose, as shown by the cut. 
Through these timbers, ;4-in. iron rods with a 10 ft. 
thread above were run down vertically and bent 


filter, while holding the cage in place. 

The work was done with great quickness, as the 
pipe and crib were in place 21 days after the first 
steps were taken, and 19 days after the contract was 
let for the pipe. In this short time surveys and 
soundings were made, piles ordered and driven, the 
crib constructed, the pipe transferred from Chicago, 
laid on the ice, riveted and successfully lowered. 
The total cost of the pipe, cage and stone, in place 
is given as $2,100. 


rr 
WE learn that there is talk of 1 cable road in 
Denver, Colo., on Fifteenth St. 
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Water Supply Treatments and Sources. 
ADDRESS OF PRESIDENT J. T. FANNING AT THE 
EIGHTH ANNUAL MEETING OF THE AMERI- 
CAN WATER-WORKS ASSOCIATION. 





NATURAL CLARIFICATIONS. 


The first and highest sanitary maxim emphasizes 
the municipal duty of securing the most wholesome 
public water-supply and thereafter faithfully pro- 
tecting thesame. If, charged with this duty the 
municipality goes to the river, the lake, or the hill 
side stream in search of a pure supply, it will learn 
that all these waters have their sediments and 
solutions and most of them have such impurities 
as will readily catch the attention of even a care- 
less observer. 

When the public eye observes, or the public re- 
ceives arumor that these impurities are following 
it from its taps, there is a liability of exceedingly 
capricious opinion. This capriciousness over real, 
and more often over supposed, impurities, is one of 
the chief difficulties with which projectors and 
managers of water-supply have to contend, and out 
of it have grown discussions and hatreds and divi- 
sions that have almost rent communities asunder. 

Sometimes the consumers of water accept a supply 
graciously when to do so is to endanger their com- 
munity, and on the other hand lack of funds or 
probable profit may influence the acceptance of a 
pernicious source until a change is more feasible. 

The waters from mountain streams among the 
granite hills, though unfortunately within reach of 
so few villages, are the purest, and are also the clear- 
est waters, except in their floods. Then next, the 
waters from the gneiss, trap and other unstratified 
hills, and then upland lake waters are excellent in 
their tlow; but these when gathered in reservoirs 
exposed to the light, may be as prolific producers 
of tiny plant life as a newly fertilized lawn. We 
must store them in darkness and keep their tem- 
perature low or they will present a requirement for 
artificial clarification. 

As the hillside streams and waters of the upland 
lakes abrade their channels and shores and receive 
the drainage of the midland forests and low-land 
swamps, they take in mineral and organic sedi- 
ments, and on reaching the lower valleys as large 
rivers, there has come the necessity for, in some 
degree, their artificial clarification to fit them for 
potable water supplies. For villages and towns not 
on the upland hills, clarification, in some form, is a 
result of most exalted importance. 

Among the bases of such hills as furnish the best 
water, are found the best examples of naturally clari- 
fied waters in their clear flowing springs. 

The villages and towns of the midlands and plains 
have to create artificial springs, in order to receive 
the advantages of natural clarification. This they 
may do in various forms of driven and steamed wells» 
in filtration tanks and in filtration galleries, but for 
reasonable success these must be in silicious sands 
or coarse gravels, so that the flow may be ample and 
the mineral impregnations slight. Large proportions 
of soluble minerals in the soils lead to undue hard- 
ness in the water and excludes such soils from the 
availables for infiltration purposes. 

The areas of water-sheds of the wells and galleries 
are controlling conditions, for the rainfall upon each 
water-shed area, less evaporation, is the true source 
and measure of supply. The uniformity of contin- 
uous flow of this rainfall is governed by the 
storage capacity of the soil and percolation to the 
driven well through its water-shed sub-strata. If the 
gallery and sources of flow are shallow, then the 
water-shed must be closely scrutinized lest some 
organic taints be washed down in solution from the 
surface where the rainfall is gathered. 

Three principal conditions of successful infiltra- 
tion of potable waters are,first, sufficient water-shed; 
second, pervious receiving and conducting strata; 
and third, insoluble storage strata. The most suc- 
sessful infiltrations for supplies of towns and the 
large villages have been into relatively long and 
narrow galleries, and the purities of their waters 
ae varied according to the nature of the filtering 
Solis, 

The mineralogical conditions suggested above 
indicate in a general way, where infiltration sup- 
plies may be sought with a reasonable degree of 
success. In their most successful use, about one- 
tenth acre of bottom surface in the gallery has sup- 
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plied 1,000,000 galls. of water, requiring a gallery, 
say 8 ft. wide and 540 ft. long. 

Granular sands offer the best possible conditions, 
for infiltration, and are some times available in the 
islands and shores of lakes and streams. Without 
the most favorable conditions, the extent of gallery 
required makes infiltration unavailable to the 
medium sized and larger cities of the valleys. 

DEEP WELL WATER SUPPLIES. 


Different systems in the construction of water- 
works, like styles in architecture, have their respec- 
tive waves of popularity. Just at present driven 
and drilled wells are attracting much attention, and 
all over our land, prospectors are drilling deep for 
water, oil and gas. 

Discussions of the “germ theory” of disease have 
been frequent of late, in which drinking water from 
surface sources is assumed to be some times a con- 
veyor of micro-organisms which vecome lodged in the 
human system and induce various fevers and epi- 
demic diseases. These have had much influence 
in leading individuals and villages to seek their 
water supplies, deep below the habitations of the 
proptophyta and protozoa, and there is a popular 
notion in most localities that if a well is only 
drilled deep enough anywhere, a flow will be the re- 
ward, as copious as when Moses smote the rock 
in the wilderness. 

There are localities where an artesian flow of water 
or oil is a probability, and other localities where the 
financial expenditure for atest is unwarranted. An 
intelligent stratiographic study of any locality is the 
basis of a prediction whether granite, limestone: 
sandstone, shale or coal will be found in the sub- 
strata, and likewise itis the basis on which to found 
the prediction of the presence or absence of water or 
oil that will flow with sufficient volume and pres- 
sure. 

An invariable condition out of which a flowing 
well may be produced is an inclined, porous or per- 
vious stratum overlaidj;with an impervious stratum, 
and the pervious usually overlays an impervious 
stratum. To illustrate these conditions on a 
minute scale, take a china saucer and cover its 
interior with a \-in. depth of granular sand and 
then place within it another smaller saucer cover, 
ing the sand. Now, if the sand between the saucers 
be filled and replenished with water to the brim of 
the inner saucer, by rain or otherwise, and a fine 
hole be drilled through the lower portion of the 
inner saucer, then an artesian flow will be the re- 
sult. Substantially this condition is often found in 
the sandstone region, and where an extensive coarse 
granular stratum of stone or of gravel lies inclined 
between fine-grained stone or clay, and has a broad 
outcrop at its highest edge, a copious supply of 
water will be found, and the volume of water it 
can continuously supply will always be dependent 
on the replenishing rainfall supplying its higher 
portion of outcrop, its available water-shed. 

This condition cannot be anticipated where the 
igneous rocksare near the surface or where the rock 
is fine-grained, as in limestone or slate, unless the 
rock is badly shattered. Potable artesian water 
can rarely be anticipated in the bituminous belts, 
now well defined in the settled portions of our con- 
tinent, and usually well outlined in the geological 
maps of our States, and only in this latter may oil 
and gas reasonably be anticipated. 

As with the gallery,so with the artesian supplies 
we find the extent of available watershed to inter- 
pose a limiting condition, and rarely can the medium 
and larger sized cities of the valleys find an ample 
deep well clarified supply by searching amongSthe 
strata. These cities, in order to have clarified 
water, must employ some form of artificial clarifica- 
tion to improve available surface water supplies. 
We have already alluded to the usual necessity for 
such clarification, but when the necessities that 
grow out of our physical requirements are opposed 
by municipal financial weakness, the weakness 
usually proves the stronger. 


ARTIFICIAL CLARIFICATIONS. 


Sedimentation, precipitation, filtration and aera- 
tion of water supplies are subjects that have been 
ably discussed in these meetings, and some valuable 
papers relating to these topics are ready for presen- 
tation during this annual gathering, so that a men- 
tion in outline only, is proper at this time. Asin 
natural clarification so in artificial, the chief objects 
are the removal of: 
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1. Mineral matters in suspension, consisting 
chiefly of silicious and calcareous sands, marls, 
loam and clay. 

2. Dissolving organic matters in suspension, both 
vegetable and animate. 

3. Live organisms, both vegetable and animal, 
and for a further duty the dissolution of the organic 
and mineral solutions in the water, including the 
removal of acquired color and restoration of a due 
proportion of oxygen. 

As incident to the study of clarification of waters 
attention has been drawn to the forms of aquatic 
life that lead tothe chief necessity of such treat- 
ment. We have observed that the clear mountain 
streams held in storage, and pure waters generally 
if expc sed tolight and summer warmth develop cer- 
tain of the fresh water alge with rapidity, and of 
such plant life the desmids take most kindly to the 
pure water. They are harmless while thriving, but 
if abundant give odor and opaqueness to the water 
as they decay. 

The oscillatoria and conferve incline to waters 
with calcareous impregnation and are indicative of 
hardness to some extent. The bacteria are of the 
lowest group of alg, and incline to waters having or- 
ganic pollutions, and these are the microscopic plants 
we are taught most to fear. Their presence has been 
believed to be invariably associated with the putre- 
faction of decaying animal and vegetable matter 
and their tenacity of life is not less remarkable than 
that of the lowest forms of animal organization. 
Dr. CoHN distinguishes two classes of them present 
in the ferments of putrescence, a color-producing 
class and a disease-producing (pathogenous) class. 

The term “ microbes,” as used in our literature of 
water analysis, includes both the micro-alg# and 
micro-fungi. The biological investigations of 
public water supplies includes the study of the 
characteristics of the microbes and of the effects 
they may produce on contact with life and their ef- 
fects when introduced into the human system. 


Among the lowest forms of animal aquatic life the 
spongilla has proved most offensive in the odors it 
gives to our natural lake and impounded waters. 
The tiny infusoria and polypes sometimes develop 
in superabundance, and in their decay make an ob- 
jectionable water pollution. The pollutions most 
apparent to the naked eye, other than mineral 
sediments, are the washings of forest and field, dis- 
solving into a fibrous condition, and the pollutions 
harboring most dangers are the several classes of 
sewage in processes of dissolution and in solution. 

Dilutionand agitation are Nature’s remedies for 
natural pollutions, but humanity has counteracted 
the remedy where it has built its gardens, factories 
and towns more numerous and dense as the water 
grows slacker along its course through the valleys 
to the sea. 

The remedy which has been most extensively tried 
and most discussed in these meetings is sand filtra- 
tion, and you are familiar with the construction of 
sand filters. Among the best surfacing materials 
for these are fine grained silicates of soda, the gran- 
itic sands, and with these are mixed at time granu- 
lar iron and especially the magnetic carbide of iron 
and charcoal, and prepared silica-carbon and char- 
coal plates have also been used. These filters do 
excellent service if they are cleaned as often as ex- 
cellent service demands, which is very often for a 
turbid water. - If not duly cleaned they may clarify 
water for a time, in lessening degree, until the filter 
is so foul with intercepted matter as to finally 
pollute the flowing water. Uncleaned and unerated 
filters, public or private, are an abomination and 4 
danger. 

Sand filters for public supplies require four-tenths 
of an acre of surface for each million gallons per 
diem. capacity, and cost from %50,000 to $80,000 per 
acre for original construction. In Nogthern cities 
the accumulation of anchor ice on the surface of the 
sand, and ice on the surface of the water, interferes 
with the use of such open filters, and under favora- 
ble conditions the cost of filtration of turbid waters 
will not be less than $2.50 per 1,000,000 galls. of water 
filtered. 

The water ought, if possible, to be prepared for 
either public or private filtration by sedimentation, 
if it carries much sand or coarse sediment, and by 
precipitation if it carries much fine clay or organic 
matter in suspension, mineral or organic matter in 
solution, or contains undue proportions of aquatic 
life, so that (the filter may be relieved of excessive 
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work, clogging and pollution, and may be thor- 
oughly cleaned with ease. 

Various precipitants are familiarly known and 
used in the processes of the arts, including salts of 
many of the metals. For instance: the sulphates 
and per-sulphates of iron, copper, manganese, zinc, 
alumina, potassa, lime, and the chlorides and per- 
chlorides of iron, tin, aluminum, magnesium, cal- 
cium, ete. Hydrated aluminum chloride (sugar 
of lead) and alumino-ferric compounds have had 
large applications, and iron filings, scraps and 
bundles of wire have been used in the purification 
of water polluted with vegetable organic matter in 
process of dissolution. Alum, lime and iron have 
long been used for precipitants by families whose 
household supplies of water came from the clay 
carrying rivers or the dark stained upland lakes. 
The sulphates of metals should, however, be used 
cautiously where they are liable to contact with 
organic dissolutions, as they may be converted into 
soluble sulphides and disengage sulphuretted hy- 
drogen. 

For the water supply of a large city natural sedi- 
mentation, by rest of the water in settling basins, is 
a slow process, excepting for the coarse sands and 
heavier sediments, and requires large and costly 
basins in which to give the water six to twelve days 
rest before it is passed into the distribution system. 
With the proper and continuous use of precipitants 
as much may be accomplished in the same number 
of hours with great saving in cost of settling basins. 
Some of the precipitants have such affinities for or 
ganic matters in dissolution, and clays in suspen- 
sion,that they almost instantly unite with them in co- 
agulating flocculent masses, and are so concentrated 
that they have sufficient specific gravity to promptly 
start them journeying downward to the basin floor 
In this movement of the flocculent material?clarify- 
ing the water, the micro-organisms in the midst of 
the organic pollutions are largely caught and borne 
downward. In the coagulations are caught much of 
the impalpably fine organic matter, and also the 
microscopic plants that give color or opaqueness or 
turbidness to the water. At the same time the dis- 
solving organic matters that are thrown down to 
await the periodical cleaning of the basin floor are 
rendered less soluble by their contact with the 
metallic salts, which, with exclusion from the air, 
hinders their further dissolution. The basin floors 
ought to have frequent and thorough cleanings. 
Those pollutions in the water that incline to resist 
precipitations are common salt, urea, ammoniacal 
salts, salts of the alkaline earths, oils and refuse 
similar to that from gas works. As nitrates and 
nitrites are not fully controlled by the precipitants 
economically available, it is evident that precipita- 
tion is not a permanent guarantee against later 
putrefaction in the water if it is afterwards exposed 
to light and warmth of the summer sun, but the 
tendency is lessened by reduction of its cause. 
Limey waters are alkaline and there is more ten- 
tency to active putrefaction in alkaline than in 
neutral or acidulated waters. Then we are to ob- 
serve that the salts of iron, if used in excess, give 
colors to the water ranging from greenish yellow to 
black; for instance, contact of iron with sulphur 
gives a very dark brown tint. 

For water supply clarification purposes, solution 
of iron, aluminum and calcium are thefprecipitants 
most economically and commercially available, and 
they are used alone or in varied combinations ac- 
cording to the character of the sediments and pol- 
lutions to be acted upon. Very small proportions, 
comparatively, are effective and the precipitants 
themselves are so completely carried down with 
the precipitated matters that bare traces of the 
former remain in solution in the water. 

Precipitation is an intermediate treatment be- 
tween the ‘nore common processes of sedimenta- 
tion and filtration, and it reduces materially the 
time and cost of unaided settlement, and area of 
settling basins. The precipitants are easily intro- 
duced, for they may flow from the faucets of one or 
more small tanks placed above the inlet stream of 
the settling basin, and thus be intimately inter- 
mingled with the waters. 

In preparing an iron solution for clarifying the 
muddy water of the Mississippi, at New Orleans. 
our honored ex-President has treated red hematite 
iron ore with hydro chloric acid, bringing it to 1.5 
specific gravity, and his experiments showed that 
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one part in 20,000 clarified the muddiest water of 
the river, and neither hardened the water or left 
any trace of iron therein. 

In eyery case where filtration is desirable, pre- 
liminary preparation by precipitation is important, 
and in very many cases where sand filtration on the 
older system is, for financial or other reasons im- 
possible, precipitation will greatly improve the 
water supply, and private filters on the services of 
such as can afford them can complete the process 
in that portion of their waters that are devoted to 
culinary and drinking purposes. 

With precipitation most waters will be fully fitted 
to enter the distribution pipes, and in the filtration 
that follows as a separate treatment the filters will 
be greatly relieved of those organic matters that 
soonest clog and pollute them, and the trouble of 
such frequent cleanings as public or private filters 
must have, in any event, will be lessened, and the 
thoroughness with which they may be cleaned will 
be much enchanced. After precipitation or filtration 
the waters should be kept well covered and it is ad- 
visable that they shali not be kept in storace long 
enough for the slightest remaining organic matters 
to again reach a condition approaching objectionable 
dissolution. 

Aeration, which will restore to the water an 
abundance of oxygen, is a most excellent treat- 
ment and antiseptic after precipitation and filtra- 
tion. This is simply accomplished by forcing air 
into the pumpirg main, or letting it be drawn into 
the suction chamber of the pump, or into the supply 
main from the reservoir. 


PROTECTION OF SOURCES OF WATER SUPPLY. 


Glancing over amapof the water courses of our 
country, we observe that the towns and cities desig- 
nated thereon are generally on the shores of 
those streams where water-power encourages their 
growth, for facilities for commerce increase their 
wealth. The streams are the natural sewage chan- 
nels of their water-sheds, and the water supplies 
taken therefrom suffer according to the densities of 
the population, and the extensiveness of the manu- 
factures and agricultural productions along their 
courses. To prevent the establishment of mills, 
with their accompanying villages and gardens, 
along the rivers will, to some extent, interfere with 
local and national prosperities, and to entirely pre- 
vent the sewage of the upper villages from flowing 
down to the cities of the lowlands will, in a mea- 
sure, interfere with natural laws. 

We are not adequately handling our water supplies 
by simply filtering out such pollutions as may chance 
to come down to us,but ought. to begin our purifica- 
tions by attacking the pollutions themselves where 
they originate and providing that they shall, so 
far as possible, be first spread broadly on the lands, 
and there precipitated and clarified by Nature's 
laboratory processes. 

Except in the mining and bituminous districts and 
alkali plains,we need rarely fear the mineral impreg- 
nations that nature sends down in our water supplies. 
It is the vegetable organic, and especially the sew- 
age organic matters in dissolution that we have 
most to fear, and these multiply as the populations 
increase. It is in the midst of these that the dis- 
ease inducing germs chiefly generate. The desmids 
and bacteria of the purer waters, though frequently 
abundant, are not proved, nor yet fairly accused, of 
endangering human constitutions, though absorbed 
through the medium of water supply. 

The local water-sheds have their duties, each for 
itself, to meet and handle this phase of the problem. 
The United States has now a total pop ulation of 
about 60,000,000 people. Our past rates of decennial 
gain have been: 

1840 to 1850-35.81 per cent. 
1850 ‘* 1860-35.57 = 
1860 “* 1870-22.62 

1870 “* 1880-30.07 = 

The increase is most rapid in the towns and 
cities where the systems of water supply must be 
public in their character. Eighty per cent. of the 
population of the State of Massachusetts, for in- 
stance, is already so grouped as to"be provided with 
public water supplies. 

The rapid gain in population, the concentration 
of the people in towns, the increase in number of 
towns and in new water supply systems, all signifi- 
cantly suggest a united action looking to the mat- 
ter of protections of the sources of additional water 
supplies for existing towns, and of new supplies 
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for future towns. This is a question that seems to 
loom up before us as though it might soon assume 
even national importance, and may in the early 
future tax the highest resources of statemanship 
and most exalted wisdom. The matter is worthy 
the earnest consideration of the American Water 
Works Association. 


The Sanitary Protection of the Water Shed 
Supplying Water to Rochester, N. Y.’ 


BY J. NELSON TUBBs, 


The water for a domestic supply for the city of 
Rochester, N. Y., is obtained from a natural Iake, situ- 
ated about thirty miles southerly from and at an ele- 
vation of 388 ft. above said city. The lake is about 
seven miles long and five-eights of a mile wide. It ov. 
cupies the northern extremity of a deep, narrow valley, 
which is fifteen miles long. In the southern part of the 
valley is situated the village of Springwater, having a 
population of about 600. The shores of the lake are 
bluff and steep, rising to a height of from 300 to 500 ft., 
and mostly covered withagrowthoftimber. The basin 
of the lake is deeply excavated in the formation known 
as the Marcellus Shale, lying above the limestone rock 
of that region. In the Springwater valley, south of the 
lake on the summits of the bluffs forming the boun- 
dary of the basin, are a considerable number of farms, 
The wiidness of the scenery, the purity of the water 
and the healthfulness of the situation has attracted a 
considerable summer population, amounting to from 
500 to 700 persons. 

The necessity for the efficient sanitary protection of 
this water shed was self evident. Obviously the idea! 
method would he the purchase of the lake and its whole 
water shed and the removal therefrom of every habita 
tion or shelter for man or domestic animal, including 
all farm and village constructions and improvements. 
and to restore the whole area to a state of natura! wild- 
ness and savagery. The objections to this plan were 
its enormous cost, the city whose population is 30,000, 
having already spent $4,000,000 on its water supply. 
Also that the lake is a navigable body of water whose 
title could not be vested in private or corporate hands. 

The plan which was finally adopted, was as follows: 

The Legislature of the State passed an act conferring 
upon the State Board of Health power to protect from 
contamination, by suitable regulations, the water sup- 
plies of the State and their sources. Under the pro- 
visions of this act the State Board of Health is em- 
powered to enact regulations for protecting from con- 
tamination any publie supplies of potable water, with 
provisions for the enforcement of the regulations and 
the inspection of the water sheds of streams supplying 
water for public supplies, to discover offenders against 
the regulations. 

Under this act the State Board of Health established 
rules and regulations for the sanitary protection of the 
waters of Hemlock Lake, providing in substance as fol- 
lows: That privies, pig-pens and barnyards shall not 
be located over or adjacent to any stream, spring, or 
dry water course where the contents thereof can reach 
thesame, That any privy situated within fifty feet of 
any spring, stream or dry water course, or ravine, 
shall be constructed vithout a vault. and shall have 
under the seats water-tight receptacles for night soil, 
which shall be frequently removed, emptied, cleaned 
and returned, and the eontents buried in thé earth in 
such a manner that they cannot by any possibility 
reach any water course or permanent level of subsoil 
water. That no manufacturing waste be discharged or 
drained into any spring, stream or dry water course on 
said water shed. The same restriction applies to the 
depositing of dead animals, birds, fish, decayed fruit. 
leaves, savvdust, roots, branches or trunks of trees in 
any spring, dry water course, or into the lake itself. 
The washing of sheep or other animals in the lake or 
any of its tributaries is also prohibited. 

The provisions relating to houses, cottages, tene- 
ments, tents and picnic grounds within 200 ft. of the 
shores of the lake may be summarized as follows: 
Each is to be furnished with at least one privy set upon 
the surface of the ground, without a vault, and so con- 
structed that metallic pails fifteen inches high by four- 
teen inches in diameter, can be placed under the seats 
and easily removed with their contents. The occu- 
pants ure required ?daily to add dry loam in small 
quantities, as a deodorizer and absorbent. It is made 
the duty of the occupant also, to provide a receptacle 
for dry garbage and to carefully place the same therein. 
Allelop or wash water to be scattered upon the surface 
of the soil at a distance from the lake, or any ravine or 
water course and the points at which said slops are 
deposited to be frequently changed. Animal manures 
from stables are required to be exrefully deposited in 
tight covered receptacles and the contents thereof to 
be frequently removed. , 

The City of Rochester isrequired to furnish a suffi- 
~‘Paper read at the Gleveland Convention of the Ameri- 
can oF re ake hamtiation, April 18, 1888, 
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ecient number of metallic pails for the use of each ne- 
cessary privy within 200 ft. of the lake and is required 
to remove, empty. cleanse and disinfect the same as 
often as is necessary. When a full pa:l is removed an 
empty one is to be supplied in its place. The pails 
during removal are to be provided with air-tight 
covers, 80 that no odor shall escape. The contents of 
the pails, together with the dry garbage, is required to 
be removed by the city to a point below the foot of the 
lake and there buried. 

As soon as possible after these rules were established 
the city commenced operations thereunder and has 
continued the same since that date, a period of three 
years. 

In practice, the night soil and garbage is collected 
and remove ito the foot of the lake by means of a broad, 
flat bottom steamboat, the collections being usually 
made in the early morning. From the st:amboat land- 
ing the night soil and garbage has heretofore been 
transported on wagons to the dumping ground, which 
is a plat of land owned by the city in a retired location 
1,800 ft. below the foot of the lake. It is intended soon 
to construct a tramway between these points, so that 
the transportation may be done on a platform car, the 
eans being unloaded directly on the car. 

The treatment of the night svil and the garbage, on 
its arcival, is as follows: Narrow trenches are excav- 
ated, care being taken that the permanent level of sub- 
soil water shall not be reached, and the contents of the 
pails are deposited therein in thin layers. It is then 
immediately covered with dry loam to a depth of about 
six inches. This process is repeated day by day until 
the trench is nearly filled, when the balance is rounded 
up with earth. A measurement of the location of these 
trenches is made and recorded, the surface cultivated 
and cropped, and after a suitable period the same land 
may be again used foralike purpose. A trench 500 ft. 
in length has proved entirely sufficient for a single 
year’s operation up to the present time, and as these 
trenches*need not be more than three feet apart, it will 
be seen that but a small area need be provided for the 
purpose. 


The cans, as fast as they are emptied, are taken to 
the sanitary building, which is provided with an ele- 
vated tank filled with a solution of copperas, and also 
all other necessary appliances for washing, cleansing, 
deodorizing and drying the cans. The cans are of 
heavy galvanized iron, and are thoroughly coated, in- 
side and outside, with a coating of black asphalt var- 
nish. Inthe cleansing of the cans, if found necessary, 
other anc more active deodorizing and disinfecting 
agents are employe]. The process has been so con- 
ducted for the past three years that all local prejudice 
has subsided and all fears as to possibile offensive 
odor in the neighborhood allayed. In the sanitary 
building and about the grounds no offensive odors are 
discernible, although during the past year the contents 
of nearly 6,000 cans were thus removed and treated. 

The results that have been accomplished by these 
plans are mcst gratifying. A great proportion of the 
residents about the lake have become enthusiastic over 
the idea of keeping their grounds in the neatest possi- 
ble condition and in maintaining the sanitary purity 
of the water up to the highest standard. Underbrush, 
logs, limbs of trees and decaying vegetable growths are 
no longer thrown into the lake, nor allowed to litter 
the shores, but are carefully collected and burned. 
Privies, pig-pens, ete, away from the lake, but on the 
water shed, have been removed from streams, ravines 
and dry water courses and placed under sucd sanitary 
regulations and espionage as to render them unobjec- 
tionable. The local boards of health have become in- 
terested in these questions and their co-opera‘ion 
secured. Animals which die upon the water shed, and 
decayed putrescible matter of all kinds are no longer 
discharged into the neurest ravine, but are buried in 
the ground a distance therefrom. And finally, all night 
soil and dry garbage produced about the lake is col- 
lected and buried a long distance below the lake. 

The limits of this paper will not atlow me to enter 
into further details. I have in the briefest way at- 
tempted to outline the results of an experiment in the 
sanitary protect.on of a large water shed under unus- 
ually difficult conditions. This has been done with 
the knowledge on my part, derived from personal ob- 
servation and from conversation and correspondence 
with the officers in charge of water works in various 
parts of the country, that there is an imminent neces- 
sity for the sanitary superintendence and protection of 
many water sheds all over the continent. The plan 
herein briefly described, or one somewhat similar, may 
and probably should, with pr.per modifications to 
meet varying conditions, be applied to many of the 
sources of the supply of potable water in this county, 
When judiciously adapted and applied, it can be oper- 
ated at comparatively small expense, and will add im- 
mensely to the sanitary safety of the water supply. 

Allow me, in conclusion, to suggest that this plan of 
disposing of night soil and othe: putrescible matter, is 
Nature’s own, simple, effective and yet most wonderful 
method, and that the nearer our methods coincide 
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with her beneficent and wonderful processes the more 
surely will human effort ba crowned with success. 
The members of this society, perhaps better than any 
other class of men, have knowledge of the fearful 
rapidity with which the natural water courses of the 
country are being fouled and ths waters rendered un- 
fit for potable or manufacturing uses, as wel! as made 
potent factors in the disseminatien of zymotic diseases 
by the general diseharge of the sewage of towns and 
citiesinto the neareststreams, The resultof this prac- 
tice isthat not only the larg» cities, but even smalitowns, 
are required to seek remote and expensive sources 
of wa'er supply, when abundant never failing supplies 
of water are flowing through or oear their corporate 
limits, originally of un+-xceptionable purity, but now 
become the sewage carriers of every city and village 
along their course. As populations multiply and the 
demand for pure potable water increases, shall we not 
be compelled to abandon this pernicious system and 
return to and copy Nature’s processes for rendering 
putrescible substances not only innocuous, but benefi- 
cent, byemployment of the wonderful chemical and 
assimilating properties and possibilities of our Mother 
Earth? 

Iu the discussion which followed, Mr. TuBBs stated 
that the cost to the city of the plantat the lake was 
$5,000 or $6,0000. The annual expense of operating 
is about $1,500. The City of Rochester itself is now 
working toward the establishment of plans for the 
disposal of its sewage upon agricuitural lands. 

Ths fact was referred to that several other States, 
notably Massachusetts, had passed laws cf the same 
import as the New York law and the need of them in 
many parts of the West as well asin New England was 
commented upon, This question and the disposal of 
city sewage are intimately connected and it was 
deemed the duty of the Association to take a promi- 
nent part in aiding to bring about needed reforms 
i 


The Use of Salt Glazed Vitrified Pipe in 
Water-Works Conduits.” 


BY STEPHEN E. BALBCOCK, C, E, 


It having been my lot to conctruet two quite extensive 
systems of gravity water-works within the last six 
years, one at Amstercam, New York, costing 2285,000 
and the other at Little Falls, New York, on which I am 
now engaged, costing $300.000, and in both cases the 
souree of supply being so far distant that the use of 
east-iron pipes for conduits would have rendered the 
ecorstruction on the gravity plan almost practically pro- 
hibitory, as the additional cost would have placed too 
heavy a burden on the tax payers—at least they would 
have fancied so—my attention was called tothe use of 
salt-glazed vitrified pipe asa substitute for iron; asalso 
in rebuilding the conduit at Johnstown, New Yerk, 
which was done during the time stated. In each cose I 
bave sueecesstully constructed the conduit of vitrified 
pipe, and all of them, to this date, have not required 
one dollar’s repairs, but are actually in the same condi- 
tion as when laid, all having been in constant use from 
date of completion. 


DESCRIPTION OF AMSTERDAM CONDUIT, 


The water supply at Amsterdam is six miles distant 
and consists of three small mountain streams which I 
successfully diverted, by vitrified pipe conduits and 
open channels, iuto one. From this point I brought 
them across the country to the channe! of asummerdry 
stream, upon which, at a point near the city, I built a 
combined storage and distribution reservoir. The 
three mountain streams were known as the McQueen 
and Rogers streams, and the dry stream as the Bunn 
ereek. There are two intervening ridges, or divides, 
betweea MeQueen and Bunn crevks, necessitating 
heavy cutting to divert the water. 

MeQueen creek is dammed by a substantial masonry 
structure at a point just below the junction with the 
West Branch, the dam being 4 ft. bigh; the channel of , 
MeQueen creek was widened and deepened for about 
1,000 ft. back: a new openchannel or reservoir was exca- 
vated in direction of line to Bunn creek for about 
800 ft., and un il the excavation represented a cut 
of 7ft., to allow a sufficient depth of soil to cover the 
eonduit and protect the same from frosts. At this point 
of termination of open channel, a substantial masonry 
inlet-chamber was designed and constructed, having 
suitable iron racks and fine screens,with bulkhead gate 
to shut down the water, From this point a vitrified 
salt-glazed pipe conduit, 18 ins. in internal diameter, 
has been laid to a suitable point to empty the waters of 
Rogers, West Branch and McQueen creeks into Bunn 
ereek. The pipeis of the pattern known as hub and 
spigot, and is laid with Portland cement joints. The 
conduit is Jaid upon the true hydraulic grade line, 
excepting two or three points of deprersion, where it 
has been necessary to depress from 1 to 2 ft. to admit of 
sufficient covering of soil over the pipe without chang- 
~—*Paper read at the Cleveland Convention of American 
Water-Works Association, April 17, 1888. 







































































ing or embanking up above the original surface of the 
ground. The conduit is laid toa grade with a total fall 


of 18 44 ft. for 10,361 ft. From this point the surface of 
the ground is precipitous in direction of Bunn creek, 
having passed now through the seeond divide, and 


a 12-in- vitrified conduit is laid down to the channel of 
Sunn cieek with a fall of 38 ft. in 1000 ft. The 
has a capacity, when running full, of 2,851 
diem, being in excess of the amount 
expected from the Rogers, West Branch and MeQueen 
ereeks. Rogers creek is dammed up by a similar 
masonry stru*ture 4{ft. bigh; the water is then diverted 
and carried easterly in an open channel through 


eonduit 
300 galls. per 


which may be 


about 
1,000 ft. of low undulating ground to the west edge of a 
road. Atthis point a masonry inlet-chamber, similar 
to the one on MeQueen creek, is constructed, 
water is passed through a 15-in. vitrified 
pipe conduit 1,500 ft. long, emptying into an open water 
ehannel of the West Branch. The water of Rogers 
ereck then passes down the channel of the West Branch 
and both empty into McQueen creek at a 
the dam upon the same. From the end of vitrified pipe 
condudt on Bunn creek the water flows in the open 
*hannel of Bunn creek two miles to the storage 
distribution reservoir of 100,000,000 galls. 


and the 


Salt-glazed 


point above 


and 
capacity. 


DESCRIPTION OF LITTLE FALLS CONDUIT. 


The conduit at Little Falls is a much more elaborate 
affair. The water supply is a mountain stream known 
as Beaver creek. It lies due north from the village of 
Littie Falls, and is distant about 11 miles by road from 
Maia street or center of the village. 


Beaver, as well as Spruce creek, into which it emptics 
near the point of diversion, is a tributary of Ea-t 
Cunada creek ; the line of Beaver creek runs about due 
east. The ground lying between Beaver aud Spruce 
creeks ane Little Falls is depressed by two streams 
Gillet and Cathaticane, or Crum creek, both running 
southeasterly, Gillett creek emptying into East Canada 
and Cathaticane, or Crum creek, into the Mobawk river, 
and dividing the intervening ground about equally into 
four sections, or two divides and two 
sions. 

I have utilized vitrified salt-glazed stone-ware pipe 
wherever I could locate the lines to a bydraulie grade 
line or line of no pressure, and in the two depressions 
or valleys where the conduit is under pressure, sub- 
stituted cast iron pipe, crossing the same up to the 
ground called forby hydraulic line of 
sure, produced. 

Beaver creek is dammed by a substantial masonry 
structure at the point of divergence. The dam has a 
spill-way 50 ft. wide and floods 0.75 of an acre. The dam 
is ft. high;:the south abutment of the dam is formed 
intoa receiving chamber and inlet of conduit line, and 
is provided with a moveable inlet weir, which may be 
raised or lowered to allow any quantity of water up to 
the capacity of conduit to flow into the chamber and 
thence into the conduit;the saddle of the dam is 2 ft. 
above the top of conduit. The water starts off from the 
receiving chamber in a 20 in. iron conduit pipe for 50 ft. 
totake the first shock off the water acquiring its velocity ; 
itis thence continued with 20 ip. vitrified salt glazed 
stone-ware pipe for 10,000 ft,, grade 8 It. to the wite, the 
line following the contour of the ground required to 
give the necessary fill on top of pipe t 
and to insure its lying in 
ground. Here a heavy sand eut uubtered for 
about 1,000 ft, From this pcint, as a heavier grade ean 
now be given, 18 in. Vitrifled pipe begins and continues 
9,400 ft., grade 13 ft. to the mile, to the edge of the basin 
of Gillett creek ; from here the line is continued with an 
18 in. cast iron pipe 6,200 ft. long. which follows along 
surface or contour of the depression cf Gillett ers ek, 
rises up to the southerly side of said de; ression, and 
ends at a point at which the hydraulie grade line pro- 
duced would give natura! ground to start off with vitri- 
fled pipe again. 

Vitrified pipe starts here, 18 in. ciameter, and is ear- 
ried along on the hydraulic line to the beginning of the 
depression of Cathaticane, or Crum creek, 9,100 ft. 
From this point 16in. iron pipe 9,400 ft. lon. , grade 32 
ft. to the mile, is used across the cepression and up to 
the top of divide, the southern shed of which runs to 
the village of Little Falls, From this point 15 ip. viiri- 
fied pipe isagain used for 900 ft.,grade 79 {t. to the mile: 
then 12in vitrified pipe is used for 1,000 ft., grade 105 fr. 
to the mile; the conduit proper stops here, a total dis- 
tance of 8,2; miles. 

The essential points in the specifications for the salt- 
glazed pipe which I adopted are as follows: 


basins or depres- 


gxrade no pres 


protect the same, 
nati ral and not artificial 


is ene 


LITTLE FALLS WATER-WORKS~—SPECIFICATIONS FOR SALT- 
GLAZED ViTRIFIED PIPE, 


me 
The pipe shall all be of the best quality of salt-glazed 
vitrified stone ware pipe. Al! shall be of the kind 
known as “hub and spigot’: The pipe shall have u 
thickness of one-twelftn the diameter of the pipe. (This 
it will be observed, is heavier than the ordinary com- 
mercial pipe.) 

The hubs or sockets shall be 3 ins. deep to the main 
pipe. (At Amsterdam I .used the ordinary depth of 
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socket, which is two and one quarter inches, but at 
Little Falls increased the depth to 3 ins. my 
experience convincing me that the increase would 
make easier and more satisfactory work.) All hubs or 
Sovkets must be of sufficient diameter to receive to 
their full depth the spigot 6nd of the next following 
pipe, without any chipping of either pipe, and shall 
have a space or joint room of no+ less than three eights 
ofaninch in width all around forthe cement mortar 
joint. 

All pipes supplied shall be moulded under pressure, 
and the socket of every pipe shall be pressed on or 
formed with the body of the pipe,and care shall be 
taken that the sockets are truly concentric with the 
pipes. All pipes shall be cylindrical, and the spigot 
end of every pipe shall fit into the socket, leaving the 
thickness of joint not less than that specified. Five per 
cent. will be the allowable inspection divergence of the 
greatest from the least internal diameter, in departing 
from a true cylindrical cross section, 

The pipes shall be well glazed all over. All pipes pot 
well or uniformly glazed will be rejected. All pipes 
not perfectly burned will be rejected. All pipes having 
any fire cracks which the engineer of said water- works 
shall consider injurious, shall be condemned and their 
places supplied by other pipes. All pipes having trans- 
portation cracks shall be peremptorily rejected, 

All pipes having blisters which the engineer of said 
water-works shall consider injurious, shall be con- 
demned and their places supplied by other pipes. All 
pipes having excresecences or iron pimples in the in- 
terior of the pipe, which in the opinion of the engineer 
aforesaid may impede the flow of the water, shall be 
rejected and their places supplied by other pipe. Allpipe 
not thoroughly vitrifled or fused, or which betrays the 
use of improper materials or methods in its manu- 
facture, shall be rejected. 

If a piece be broken out of the rim forming the hub 
or socket of a pipe, it shall be rejected, if the length of 
said broken piece is greater than one-tenth of the dia- 
meter of the pipe, measured onthe inside face of the 
hub or socket; provided, however, that the body of the 
pipe shall be perfect and witbout breaks or cracks. If 
a piece be broken out of the socket end of a pipe which 
shall extend over 1 in. into body of pipe, to sound pipe, 
or shall be greater in length than one-tenth of the 
diameter of the pipe, the pipe shali be rejected, and 
two or more such breaks, either of socket or spigot. 
shall condemn such p.pe. even if both ure under. the 
area designated. 


SPECIFICATIONS FOR PIPE LAYING. 


The excavations in conduit trench, both for iron and 
vitrified pipe, shall be mude to the lines and grades to 
be given by the engineer from time te time, and in 
such manner and to such widths as will give ample 
room for building the structures they are to contain. 
The conduit will be laid to true grade from end to end 
of each section of vitrifled pipe. The cast-iron portion 
of eonduit shall be laid to conform to the contour of the 
ground where laid, and trench shall be of such depth 
as to require a back fill of 3's ft. on top of pipe when 
laid. 

The joints of the vitrified pipes shall be made of 
Portland cement mortar, in combination with gaskets 
of clean, sound hemp yarn or jute, braided or twisted, 
and tightly driven, as follows: 

Each length or strand of the jute shall be of a di- 
ameter to loosely fill the width of joint, and shall be 
thoroughly soaked in a Portland cement mortar, made 
of athick paste of clean cement and water, and shall 
be of a length to go once around the circumference of 
the pipe and lap over two to three inches, This shall be 
driven home with caulking tools, and shall be suc- 
ceeded by a sufficient number of strands to fill the 
joint-room to within one half an inch of the outside of 
bell, breaking joints with the laps. All driven home 
and thoroughly joined together. The joint shall then 
be finished by filling the remaining one-half inch of 
joint-room with a clear Portland cement mortar, the 
joint-room when finished being completely filled all 
around the pipe to the outside lines of the bells. 

The contractor will furnish the pipe layer with a 
bag, stuffed with shavings or hay, of a size sufficient 
to fit the pipe, rather tightly, with a rope about ten 
yards in length fastened at one end tothe mouth of the 
bag. The bag must be placed in the first pipe, the 
rope passing through each pipe as it is laid down. 
After the joints are made, the bag is then to be drawn 
forward at such times before the cement has set as to 
smooth off and produce a true surface at each cement 
joint and a continuous thin coating of cement on the 
lower half of the pipe. 

In refilling the trenches, the earth shall be carefully 
packed and rammed with proper tools for the purpose. 
Care shall be taken to give the pipe a proper bearing 
throughont the entire length. The earth filling above 
the pipe shall be sufficiently packed and rammed to 
prevent after-settlement, and puddled to the satisfac- 
tion of the engineer when so directed. 

In rock excavation, the material around the pipe and 
or 1% ft. above the same shall be earth, free from 
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stone or rock fragments. The balance of the trench 
may be filled with such portion of the rock excavation 
as shall measure not more than 1 cu. [t., provided 
a sufficient amount of earth be mixed with the same 
to tond it together like a mortar, and if necessary 
suitable materia! satisfactory to the engineer shall be 
borrowed to make said filling, 

For the first hundred teet from the receiving 
chamber the pipe shall be bedded in a wall of mortar 
extending all over the bottom of the trench and extend- 
ing up to pass the center of the pipe, filling the trench 
completely up to this point. The object and intent of 
this being to prevent an under leakage at the be- 
ginning or receiving chamber end of the conduit. 

In order to secure a natural bed for each pipe, the 
contractor will cause the trench to be excavate i down 
to such depth as the engineer shall direct, by the 
regular trench gang, to be followed up by a trained 
gang to dig the additional depth, just to grade as fast 
as the pipe ts laid. 


DURABILITY OF VITRIFIED PIPE. 


That sound vitrified pipe is itself durable would 
seem hardly worth devoting much time to demon- 
strate. Sewers built of it have been unearthed in the 
excavations of Pompeii and Herculaneum, which cities 
were destroyed by an eruption of Vesuvius, a. D., 79. 

Rey. F. 8. DeHass, late U. 8S. Consul to Jerusalem, 
Palestine, writes: 

“Vitrified clay is among the most durable materials 
known. While the marble palaces, temples and tombs 
of t.ome and other ancient cities have crumbled to 
dust, those built of brick remain almost perfect. The 
use of terra cotta for images, ornaments, drain pipes, 
coffins and vessels of different kinds, dates back to the 
remote ages. Sewers and tiling used io construction, 
have been found in Pompeii, Troy and Nineveh, also in 
Ur of the Chaldees, the home of Abraham and the 
oldest cities in the world. Here it was in general use, 
and the tombs are drained with clay pipes as sound as 
when laid in the ground 4,000 years ago. 

“The coffins also are of the same material, and of dif- 
ferent shapes, some like caskets with lids and others 
round like bottles, which were sealed up after the 
corpse was inserted; and there they are by thousands 
at the present time, sound as when they came from 
the potters’ hands. Nothing is now known more last- 
ing than terra cotta.” 

Whether the ancients used salt to glaze their pipes 
with does not appear, but that it adds to the durability 
of the pipe the following description of the process of 
glazing will make manifest: 

Salt-glazed pipes are necessarily made from good 
clay, which will stand a great degree of heat. The 
pipes, after being made and dried, are placed in a close 
kiln and gradually subjected to an intense heat. When 
this heat is of sufficient intensity, coarse salt is thrown 
upon the fire in smail quantities; a portion of the salt 
vaporizes; which vapor, combining with the silica of 
the clay, produces a soda-salt or glass, which is a glaze 
and is a part of the body of the pipe, It requires good 
clay to endure heat of sufficient intensity to vaporize 
the salt, and this heat is so great that the pipes are 
thoroughly vitrified and very hard, and glazed inside 
and out. 


DURABILITY OF CONDUIT AS LAID, 


As the conduit as laid upon my plan, i. e., laying the 
pipe to the hydraulic grade line required to discharge 
the amount of water needed, will always be a line of no 
pressure, conditions precisely similar to the ordinary 
sewer as laid, there can be no tendency to rupture or 
break of any kind due to the water passing through 
the conduit, and the only danger to be apprehended is 
from an external pressure crushing the pipe, or to an 
unequal bearing or settlement of the conduit. The fol- 
lowing tests show the strength of the pipe to resist ex- 
ternal pressure: 

Tests made by Mr. A. V. ABBoTT, Engineer, New York: 

A wooden box was made large enough to receive the 
pipe and allow from 2to3 ins. of sand to be packed in 
at the sides, giving the pipe, as near as possible, the 
position it would occupy when laid in the earth. The 
pressure was then put on top of the pipe, with the fol- 
lowing results—average of two pieces each size—each 
piece being 24 in. long: 


Diameter. Thickness. Crushed at 


1% ins, 14,233 Ibs. 
im ™ 24.030“ 
1 11,540 

% 28,065 “* 

Again, the fact is that in deep cuts the filling over the 
pipe is partially supported by the sides of the cut, the 
angle of support or repose of the back filling being at 
an angle of 45° with a horizontal at the top level of the 
pipe, the earth or back filling forms an arch bridge 
from this point up,so that the only point to be carefully 
guarded, is to see that the back filling immediately 
surrounding the pipe is carefully put in, and that the 
pipe is laid on the natural ground, so that there may be 
no undue unequal settlement; and in places where 
the ground is soft and yielding, to build up with con- 
crete. 
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RESULTS AT AMSTERDAM A?PD LIITLE FALI8. 


That the results of construction bear me out in this, 
I bave the proof in the actual working of both the 
Amsterdam and the Little Falls conduits. The Am- 
sterdam conduit is laid generally in very heavy cuts, 
ranging from 12 to 22 ft. At Little Falls, one heavy cut 
for 1,000 ft. is in the deepest point 32 ft.; and yet Mr. 
A. H. Deterarr, Superintendent at Amsterdam, writes 
in every report to date, that there have been no repairs 
on the conduit. 

At Little Falls the upper half of the conduit to Gillet 
ervek has been in use two years, and the whole since 
July last, and as yet there has not been one dollar’s re- 
pairs, although on the iron portion we have had three 
breaks. If the proof of the pudding is chewing the 
string, I think these two conduits bave demonstrated 
their durability. The same thing holds true of the 
Johnstown works. 

The conduit at Johnstown is about 1 mile long 
15 ins.in diameter and similar in construction to the 
Amsterdam conduit, It has now been in use four years 
without any repairs. 

I desire to call attention to the fact that the use ofa 
bag drawn ahead continuously, after the pipe laying, 
has the effect of producing a continuous smooth pipe 
the entire length of the conduit, the small particles of 
cement mortar which are forced up into the chamber 
of the pipe in caulking, being smoothed over in the 
line of the flow of the water, and the joints entirely 
obliterated. Very careful measurements on a weir at 
the outlet of the Little Fails conduit showed. when 
conduit was running full head, a daily flow or 4,250,000 
galls., although the calculated capacity was 3,000,000 
galls. 

To prevent a pressure ever being put on conduit, 
under no circumstances must any valve be placed in 
the line, but it must be an open conduit from end to 
end; the water must be regulated at the head, or by 
the introduction of a branch pipe with valves on 
branch, which may then be located at any point at 
which it is desirable to draw the water off. On the 
Little Falls conduit I placed branches and blow- offs on 
each section of the iron pipe at their lowest points. 


ECONOMIC FEATURES OF COST. 


The most important item in the whole matter, how - 
ever, is the relative cost as compared with cast-iron 
pipe. The saving is well worva looking into wherever 
new works are being designed, or additi- nal supplies 
added to existing systems, to see if it is applicable to 
the case in hand. 

Taking the actual] results of the cost of vonstructing 
the Little Falls conduit, the comparative statement, ex- 
cluding the cost of dam, inlet chamber, etc., common 
to any plan, will be as follows; 

Total cost of conduit, 874 miles long 
Vitrified pipe portion, 5,%% miles lung 45,544.43 
Cast-iron portion, 3,%%5 mules long 40,540.80 

If cast-iron pipe had been used exclusively in place 
cf vitrified pipe. the sizes, owing to the contour of the 
ground, would still have been the same as were used 
in the line as actually constructed; the total cost of 
conduit at contract prices would have been $147,409.29. 

If it had been possible to follow on the hydraulic 
grade line the entire length of the conduit, using vit- 
rifled pipe exclusively, the total cost would have been 
$57,206 64, 

the actual workings of the conduits at Amster- 
dam, Johnstown and Little Falls, Iam satisfied that, if 
properly loid, a salt-glazed pipe conduit is as durable 
as any that can be laid. as well as being economical, as 
the above results of actual work show. There being 
no pressure, there can be no breaks to repair; m inte- 
nance is reduced to the minimum. 

Yet I think I must state that the application of vitri- 
fied in place of cast-iron pipe must be limited to con- 
duits of 2 [t. to 30 ins. in diameter, and to those locali- 
ties where a line can be run to follow the hydraulic 
grade line, terminating ata distribution reservoir ad- 
jacent to town, which will give sufficient head for the 
distribution system, or ending at a pump-well. 

I believe that the use of vitrified pipe conduits will 
enable many localities to avail themselves of the better 
and purer water supplies, that are, without its use, too 
far distant to be financially available. For example, 
the Little Falls water is brought at such a moderate 
cost as to enable them to sel! their surplus water ata 
profit of 5 cts. per 1,000 galls. It would have been too 
heavy a burden with cast-iron, or at least the tax- 
payers would have objected to the heavy expense. 
They probably would have resorted to pumping from 
the Mohawk river, which takes all the drainage of the 
eities above them. In the one case they have a pure 
mountain trout stream of 3 to 4,000,000 galls. flow. In 
the other they would have had the sewage-contami- 
nated Mohawk river, the constant daily expense of 
pumping, with no surplus of water to sell. 

In answer to questions Mr. Bascock stated that the 
pipe laid at Little Falls was in 2 ft. lengths, and were 
not underbedded but rested on the bells. The cement 
was spread in a thin even coating over the whole lower 
section of the pipe. The Amsterdam conduit was now 
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six years old, and there had been no breaks or repairs 
whatever. By following the true hydraulic grade line 
the pipe was never under internal pressure. There 
was no trouble in laying pipe in quicksand, soft 
ground or muck. Rye straw was used beneath the 
pipe to keep the sand out in such places, In caleula- 
ting the hydraulic grade (the grade at which the im- 
petus given to the flowing water by the incline is just 
balanced by the retardation of the current due to its 
friction) Neville’s tables were used, but were found to 
give discharges about one-fourth less than the actual 
in pipes of large diameter. 


DISCUSSLON, 


Mr. Hote, Jr.— None of us of course will dispute 
the durability of salt-glazed vitrified pipe in the build- 
ing of conduits, for we know it has durability and 
lasting qualities, but there are certain defects in it 
which 1 think have been overcome by the system of 
constructing a conduit recently used by us at Denver, 
which is now working very satisfactorily. We have 
and had some of this work in use for 6 years, which was 
simply put in as an experiment; we have since built 
7 or 8 miles of 36-in. conduit, which has cost us from 
$1.65 to $2.00 per ft. It will stand a pressure of from 
10 to 69 Ibs., and we bave had it under a pressure of 
40 Ibs., with no ill results. We have 2%-ft. fall per 
mile in this conduit which I mention. It is con- 
structed of California redwood, the durability of 
which I think is equal to that of solid or vitrified 
pipe. I was sent into California I think about 3 years 
to look into the durability of California redwood. I 
travelled up and down the State, visited the redwood 
forests, saw railroad ties that had been in use 40 years, 
saw piles that had been driven from 15 to 20 years, both 
in almost perfect condition, and saw a railroad 
manager’s Office that was finished off with railroad 
ties that had been in use 25 years—they having been 
sawed into proper form and sizes. We had this red- 
wood sawed in the form of staves, a certain number 
of staves to the cire'e. We built our pipe by laying 
these staves one upon the other and then fastening 
them together with wrought-iron bands. Indeed, all 
the staves are bound in this way. The pipe is thus 
enabled to stand a very heavy pressure. They are 
placed 3 or 4 ft. apart on the pipe. Since we have had 
this conduit in operation we have never had any leak- 
ages and have had notrouble at all. The cost of this 
work is materially less than that of any other material 
now in use. The wood is made perfectly smooth before 
putting together, and the plan of construction is very 
simple, and valves can be used on any part of the 
pipe. Our pipe which is banded together with 5 X 8 ins. 
wrought-iron bands and is under 60 lbs. pressure, has 
not a leak in it—I think we have something to be proud 
of. The diame‘er of the pipe I speak of is 24 ins. We 
also have 30 ins, under 40 lbs. pressure. Our reservoir 
is situated on the highest hill in the city. One advan- 
tage is that a valve can be placed at any point on the 
line, and the cost is so small comparatively that we 
could afford to build 5 or 6 of these conduits in the 
way described cheaper than we could put in one 
regular cast-iron line. 

A MemBer.—Do you ever have a break in your pine? 
Can you shut off the water to make repairs as readily 
as you could a cast-iron main? 


Mr. Houme. — Before the pipe had seasoned suffi- 
ciently we turned the water on: and the result was 


that a very Jittle water oozed from the pipe — not" 


enough to spurt, but just alittle ooze. As soon as the 
pipe had swollen, we bad no further trouble with it 
We can build under water or in water, can build in 2 
or 3 ft. of water, and we find no trouble in connect- 
ing this pipe with cast-iron pipe. We tested the pipe 
before we laid another; we tested it to 120 lbs. pressure 
per sq. in. The only question is one of durability. 
There is no question but that it will last for 25 or 
30 years—we could afford to rebuild it half a dozen 
times (as I have said before) for what it would cost te 
put in one line of cast-iron pipe. 


A MempBer.—We have a conduit which has brought 
water down from a high mountain which has been in 
use for 18 years and gives good satisfaction. If 
there is any question as to the durability of wooden 
pipe, I think our President can tell us as much about 
that as any one here. 


PRESIDENT FANNING.—In constructing a system of wa- 
ter-works, in an Eastern city, I had to deliver water 
from the storage lake to the pumpingstution and to the 
turbines driving the pumps which were placed ata level 
40 ft. lower than the lake, and distant more than a quar- 
ter ofamilefrom thelake. The water was couveyedfrom 
the dam at the outlet of the lake about 1,000 ft.in a 
canal to the brow of the slope at the foot of which stood 
the pump house. The water was to be taken down the 
slope to the pumps and to drive the turbines which ac- 
tuated the pumping machinery. After consideration 
of several methods of construction of penstock for this 
purpose, a wood conduit was deemed advisable. The 
canal on the upper level was 10 ft. deep and the bottom 


of the conduit at the end of the canal was placed at the 
same level as the bottom of the canal, and the conduit 
then extended 700 ft. in length down the slope and con- 
nected with the turbines under a head of 40 ft. This 
conduit is 72ins. clear diameter. It is constructed of 
southern pine staves. These staves are machine 
dressed on their edges to true radial lines, and in set- 
ting the machine cutters I tested by setting short pieces 
of staves on end on a floor. and adjust-d the cutters 
until the staves placed in contact one after another 
would complete a true circle of 72 ins. diameter. 

The trench to receive the conduit averaged about 10 [t, 
deep. Thestavesin the condu.t were luid so as to bieak 
joints as along mill floor is laid. Forms on which to 
ay the lower semi-circumference of the conduit were 





This 6 ft. wood conduit, under 40 ft. head pressure at 
its lower end has been in satisfactory use sixteen years; 
conveying water to the turbines and pumps and now 
gives promise of great durability. 

One other instance I will mention, more intimately 
related to the subject of Mr. Bascock’s paper. Thisisa 
vitrifled pipe conduit under pressure. We built an 
impounding reservoir by raising a natural lake 14 ft., 
thus securing a reservoir of 180 acres area. The 
dam was 14 ft. high and the conéeuit leading water to 
the city was, in the gate chamber, placed at the level of 
the bottom of the dam. From thence it had a fall of 
12 ins. per mile and extended 7,000 ft, toward the city, 
the remaining portion of the supply main being of iron, 

At the lower end of the vitrifled pipe was piaced an 
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Details of California Redwood Stand-Pipe.—Cuas. A. ALLEN, Denver, Col., Engineer. 


placed in thetrench. Then starting at the lower end 
the staves were placed in position, the lowest staves 
being stretched up the slope fartber than higher staves 
and when the semi-eircumference at the lower end was 
complete its i:on hoops were placed in position and the 
full circle of the conduit completed. Thus the laying 
progressed up the hill, the lowest staves being kept in 
advance, and the iron hoops being placed and tightened 
as the full circle advanved. This work wasperformed 
by laborers under supervision of a competent foreman. 

The hoops were made of iron 2% ins. wide, varying 
from *s in. to 4 in. in thickness, and each hoop had two 
tighteniog bolt« at points opposite each other. The 
butting joints of the staves were made tight by intro- 
ducing a thin plate of iron in each. Saw kerfs were cut 
tangentially. *¢ in. deep across each end of each stave, 
and pieces of hoop iron % in. wide and ‘¢ in. longer 
than the width of the stave filled the kerf. The ends 
of the iron plates were sharpened so as to indent into 
the sides of each adjoiningstave. 


open topped stand pipe rising to 3 ft. higher than the 
water in the lake reservoir. The use of the stand pipe 
was to lessen any shock of water ram that might pos- 
sibly be reacted from the iron pipe back toward the res- 
ervoir. 

This conduit is a Seotch clay vitrified pipe of 24 ins. 
diameter. Its joints are covered with wrought-iron 
sleeves packed with Portland cement. This conduit 
has been in use about twenty years under an average 
of reservoir pressure of 15 ft. head, with satisfactory 
results. 

Mc. Jouneon.—In improving the water eupply of a 
town. in 1841, I ran across 2 wood mains of common 
siez6 ins.in diameter. These pipes were perfectlysound, 
except about 1 in. on the outside. I was toid by some 
of the oldest inhabitants that they were laid 80 or 90 
years ago and had been in u3e up to 20 years ago. They 
ran 1,000 ft. toward the mountain. These pipes as far 
as I could see were as ready to bring water as they ever 
were. Joints were butt or socket style. 
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A MemBer.—We have pipe put in in 1860, under a 
pressure of 60 |bs., which is giving entire satisfaction. 

PRESIDENT FANNING.—One of the conditions of the 
successful use of wooden pipes underground seems to 
be that the soil shall be constantly moist and one which 
is perfectly free from the cireulation of air. In remov- 
ing an old bridge from one of the New Eagland streams 
we found that the sills on which the old pier or abut- 
ment originally rested, had evidently been laid in the 
ground ata low stage of the water. They were just on 
the water surface when we took them out. When they 
had been removed I took a chip from one of them which 
showed the wood to bein an almost perfect state of pre- 
servation, und now I have it as a curiosity. .Upon in- 
vestigation I found that the sills were put in about 100 
years previously. The fibre was but slightly soiled, 
and was nearly as tough as that in new wood. 

Mr, DariinG.—I would say, that circumstances may 
allow putting in wooden pipe, or one of the various 
other kinds of pipe which have been brought forward: 
but, I believe, that if you live anywhere near a foundry 
Where they make pipe at a reasonable price, and of 
good quality, the most practical pipe that you can put 
into the ground is cast-iron pipe. 
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Laying California Redwood Water-Pipe. 


The next paper read was on “ Consumption of Water 
by Cities and Towns,” by Mr. N. W. Ayres of Hurtford, 
Conn., after which a paper by Mr. Y. Nakasroi, of 
Tokio, Japan, on “ Water Supply of Tokio, Japan,” was 
read by title and referred tothe Publication Committee. 
President FANNING remarked that there are douLtiess 
many valuable points in the paper which has been so 
kindly sent from Japan, and those desiring to see it 
can do so directly after the meet.ng. The map accom- 
panving it will be onthe table in the next room. It is 
of such thin quality of paper, please be careful in hand- 
ling it. There are also some very interesting drawings 
which were sent in connection with it, which are now 
on exhibition to those desiring to see them. 


Mr. Darina of Pawtucket, R. I., here made a very 
enthusiastic and impressive appeal to the Association 
on the importance of contributing blue prints in uni- 
form size—of works executed or projected, at the next 
meeting and in response thereto a very large vote in 
favor of it was given. Mr. DARLING then eulogized the 
Association as the original society of its kind, and ad- 
vocated close and discriminating sectionalism in other 
societies, deploring at the same time his inability to 
preserve such exclusiveness in the New England 
Society. He then extended a cordial invitation to the 
Members of the American Association to meet with the 
New England Society at Providence, R. L,in June. He 
was pleased to see the growth of this Association and 
hoped that it would continue to grow and eventually be 
the “Grand Lodge” of all the other Societies. 


SECOND DAY. MORNING SESSION. 


The meeting was called to order by the President at 10 
A.M. An invitation to meet in the City Council Chambers 
and listen to a paper on the history of the Cleveland Water 
Works and a description of the same, by Mr. JOHN 
WHITELAW, President of the Civil Engineer’s Club, and 
Superintendent of the Water Works, was accepted, and 
the hour of meeting fixed at 8 Pp. M., same day. Several 
matters relating to the business affairs of the Association 
were referred to the Executive Committee. A committee 
© nominations was appointed by the President: delin- 


quents on payment of dues were ordered dropped from 
the list. 


The first paper read was on “The Quindaro Settling 
Basins and Siphon Well”, by R. C. PEARSONS, of Kansas 
City, and was read by the Secretary. It was an exhaustive 
description of a very interesting work, well illustrated by 
drawings. As we have already published a very complete 
description of this work, with drawings, in ENGINEERING 
NEWS we will refer our readers to the files of December, 
1887. 

Mr. DENHAM of Des Moines, Ia., presented the first vol- 
untary paper. It was in reference to a decision by Judge 
Git, upon the rights of Plumbers rs. Water-Works Com- 
pany. The trouble related in this paper arose in 
Kansas City between Messrs. SHIRE Bros., and the Water 
Co., on account of their refusing to obey part of an ordi- 
nance which had been passed, giving the water company 
rights to which they claimed they were not entitled. Mr. 
DENHAM Said that the city had no doubt given the com- 
pany unusual power, as it had passed an ordinance declar- 
ing that no plumber should tap a main without permis- 
sion from the Water Co.; and give a bond for $500 with 
satisfactory security, that they would perform the work 


properly and use good material. They 


were also to 


(See Discussion by Mr. Hote, Jr.) 


report to the Company within 24 hours. For each viola- 
tion a fine of not more than $10 and not less than $8 was 
to be imposed, 

The article was headed “No Permit Needed. 
GILL’s Decision in the Water Work’s Case.” 

In effect the article said that the Judge had decided that 
it was not necessary for a plumber to geta permit, give 
bond, etc, The heading, Mr. DENMAN said, was somewhat 
Judge GILL does not decide any such thing 

he simply does not forbid a person tapping the mains. 

I think this will be of interest to some of us, (though 
perhaps not to all) especially to those who come in contact 
with plumbers daily as it is the first time the question of 
plumber’s rights in connection with water companies has 
been tested; and I shall watch the outcome with much in- 
terest. I present it because I believe it to be of gener?’ 
interest. 


Judge 


misleading. 


The parties prominent in this case at Kansas City were 
Messrs. SHIRE Bros. They had taken out a license, given 
bond as required, ete., but refused to ask for permits for 
every tap or connection they should make. The question 
arises whether they were right in making this refusal or 
not. As to what is reasonable in such cases it largely 
depends on the circumstances in the particular instance 
where extensions are to be made. We cannot of course 
condemn these rules and regulations, unless they openly 
defy what is right. I do not think it is unreasonable for a 
water company to require that plumbers shall get a per- 
mit to make connections to a water main before turhing 
on the water. I have sent this article to one of our local 
attorneys, and also to one of higher authority, and they 
both agree that the plumber should get a permit before 
turning of the water. That is all very well as far as it 
goes, but suppose they do turn the water on after making 
aconnection and make no report to the water company. 

As an illustration of this fact, to show how it would in- 
jure a company if they did do this Mr. DENMAN said, that 
a pipe could be extended into the next room of a house, 
a bathroom for instance, and a large amount of water be 
used, and the company never know anything about it. 
Or it could even be extended to a neighbor’s house. 

After a general discussion of the matter in which the 
opinions were about equally divided for and against, Mr. 
DENMAN said, that while it was necessary for water com- 


panies to be protected and have certain rights, he did not 
know but they had gone too far with the question of 
rights in this particular instance. But suppose a plumber 
does disregard your rules and regulations? He makes the 
connection without your permit? What are you to do? 
Our only remedy in such cases is the “common law”, and 
if we go to a lawyer to get damages, the first thing we 
have to do is to pay him $10 to $50 for his services. And 
what does our claim amount to? $5 or $6 possibly. Not 
much satisfaction in that. The position of the judge is 
this, the rules adopted by the company are unreasonable. 
It is questionable whether a plumber can be required to 
vive either a bond or to ask fora permit. If water com- 
panies could be placed upon the same basis as commercial 
men, as for instance the grocer or the merchant, to whom 
we have to go and buy whatever we want by weight or 
measure, it would be looked upon in a different light, 
The general opinion, however, is that a bond or permit 
cannot be required, and after considering all sides of the 
question, I am inclined to think that the requirements of 
the company were too rigid. I think water companies 
would be more successful by serving injunctions on 
owners of property rather than on the plumber, who 
really is but the owner's agent. 

Mr. Tusss, of Rochester said: It seems to me that a 
plumber should not be allowed to tap mains without a 
permit fromthe company. Such work should always 
be done by the company, and I think plumbers should 
be required to obey any fair and reasonable rules and 
regulations for the protection of the water company. 

Mr. DenMAN said they had notrouble in controlling 
the tapping as they had one reliable man who did all of 
it. In reference to extensions he said, that many people 
would get work done by a plumber, and never tell any- 
one that it had been done. One of our inspectors upon 
ealling at a house and finding that additions had been 
made, whereby a large amount of extra water was being 
used, inquired who did the work and when it was done. 
In reply to his question, he could get no satisfaction as 
to who had done the work. The only reply being, I did 
not ask the man his name, he did the work, and when 
it was done I paid, that is all I know about it. 

An invitation from Mr. Burke of the Lake Shore 
Foundry, to take a drive on Friday morning to the 
Fairmount Pumping Station, to the works of the Lake 
Shore Foundry and witness the method of casting 
water pipe, and to other places of interest, was ac- 
cepted. 

Mr. SsmMurL McELRoy’s paper on “Reservoirs” was 
read by title only, Mr. McELRoy not being present. 

On motion of the President the remainder of the ses- 
sion was devoted to the subject of ‘“‘QuEsTIoNS and 
ANSWERs.” 

Question (1).—“ What reasor, based on just treatment 
of the public at large, is there for making a less rate for 
manufacturing and elevator purposes than for culinary 
purposes? 

A MEMBER-—“I do not know how private corporations 
figure this out, but representing a city, I would say that 
we base these matters on tLe ground that we can pump 
1,000,000 galls. cheaper than we can 10,000 galls., and as 
such concerns Call inuse a large umount of water, we 
make them lower rates, on the same principle that you 
ean buy a car load of goods cheaper than you can a 
small quantity. 

Mr. DENMAN stated that in some cities he believed 
that where water was furnished for a specific purpose, 
it was furnished cheaper than for general purposes. 

Mr. RICHARDS stated that they charged one price for all. 
We claim that the man who uses more water than a small 
consumer is just in the proportion to the amount of water 
used, more able to pay for it. We make no discrimina- 
tion. I do not see why this rule would not apply with 
pr'yate companies as well as with cities. 

Mr. TuBBs expressed the opinion that water-works 
were constructed especially for domestic purposes and 
the preservation of health, and that if there was to be 
any discrimination made he believed that the household 
consumer should have the benefit of it. In regard to the 
meter rates in Rochester, N. Y., Mr. Tusss said, there 
were several parties who would like to have their rates 


~reduced, but that he doubted very much whether they 


would succeed under the present management. 

The SECRETARY stated that the question referred par- 
ticularly to cases where equal amounts of water were 
used. “I am opposed to making any difference in the rate 
where the same amount of water is used, and do not 
think it is right to make a difference of 25 per cent. in 
rates between the use of water for elevators and for 
services, where it is carried to the same point at the 
expense, as for instance a line of pipe conveying water 
to an elevator, and another one to a point equal in dis- 
tance, where actual cost is the same. I have known of 
such cases.” 

Mr. DECKER in making comparison of prices as charged 
by parties whom he knew, gave the following figures, for 
places where the same amount of water was used and 
produced at the same expense : 


For elevator use 
“ service 


$50.00 


A difference of $24.00 for the same amount of water and 
an equal length of time. 
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Mr. Troy stated that it made no difference what busi- 
ness their consumers were in, nor to what use the water 
was put, their rate being based on a sliding scale. 

Question (2) with reference to charging for the amount 
of power used was brought up, and it was generally con- 
ceded that a man should charge for the power used in 
producing, but not for the water if there was to be any 
discrimination made. Mr. FANNING thought this would 
be a very fair way to discriminate, if there was to be any 
discrimination at all. Opinions were expressed freely in 
regard to this question, but it was generally conceded 
that no discrimination should be made. 

Question (3).—Where water is sold by meter has the con- 
sumer any right to sell to his neighbor ? 

The opening argument was not in favor of it, and the 
opinion was expressed that a man had no right to do it; 
but Mr. DENMAN’S query “If a man pays for a thing does 
he not own it, and cannot he do with it as he has a mind 
to?” seemed to turn the tide of opinion in the contrary 
direction. 

Mr. RICHARDS thought that it would be allowable for 
two parties to use from the same meter and each pay a 
uniform rate. The matter of prices for water throughout 
the country as measured by meters, seems to vary greatly 
in different parts of the country, and scarcely two places 
supply water on the same terms. This fact has been 
clearly shown by the discussion this morning—as we 
have been told that one company will charge everybody 
the same price, whether it is used for service use or not, 
not charging for extra pressure, another will charge 
2% per cent. more for domestic use than for elevator and 
manufacturing purposes, another has adopted the sliding 
scale and so on—when we look into the question we find a 
great variation in the different places. 

Mr. GERECKE said that the Common Council had 
refused to have meters introduced into Chieago, fear- 
ing that the rates would be made too high. But he was 
glad to find them in such general use in the Eas‘. 

The question of 4 mans having a right to sell water 
where another company had the franchise was dis- 
cussed, but it was generally agreed that he had. 

The last question of the Secretary was: “ In case ofa 
contract to furnish water for a specified sum per 
annum—the amount of water to be used being defined 
in such case—has the customer the right to sell or dis- 

pose of the unused balance?” 

No more pertinent reply, perhaps was given to this 
than Mr. DENMAN’s previous remark in reference to a 
person’s right to dispose of what be had bought and 
paid forin whatever manner he saw fit. 

Mr. GERECEE, the new Superintendent of the Chicago 
Water Department, made a few remarks on the reeen 
discoveries of incapacity ia the Water Department of 
that city and the trouble with the engines, which have 
been already referred to in these pages, and which 
have become a matter of public notoriety. Aa to the 
report about the impurity of Chicago water, he said 
it was a malicious and untrue story started by a dis- 
charged employé. 

The meeting then a¢journed. 


WEDNESDAY AFTERNOON SESSION. 


Meeting called to order at 2.35 p.m. The Executive 
Committee reported that in relation to the matter referred 
to the Executive Committee this morning with regard to 
non-members exhibiting their goods at our Conventions, 
it has been resolved that no one except members of the 
Association shall hereafter be allowed make such exhibits. 
They must be Associate Members. Carried. 

The following paper by H. F. DUNHAM was then read: 


“ONE PHASE OF THE PROBLEM.” 


To members of this Association there is little need to 
define or describe those bad water localities which have 
taxed the ingenuity of engineers. You all know where 
they are, and the difficulties they present are increasing in 
a ratio greatly out of proportion to the increase in popu- 
lation. Only a few years ago the engineer was compara- 
tively alone in his work ; now a whole army of physicians, 
chemists, and microscopists are driving him to the wall 
with facts and theories that cannot be disputed. We caff 
no longer find comfort in thinking that, after all, it may 
not be so bad; for recent discovery throws backward its 
light upon the statistics of older communities, and shows 
us there the results of methods like those upon which we 
now rely. Water, not as rivers furnish it—which in many 
places is bad enough—but as man has polluted it, is Deing 
supplied through pipes, as it has been for hundreds of 
years, “for all purposes”. We should not overlook the 
attempt at purification, and great credit is due to in- 
ventors and all those who have helped to awaken interest 
in the subject. But to purify the water for a great city is 
a very difficult matter. 

But all this about abundance und scarcity is mere com- 
monplace and unworthy of your attention, except as it is 
aimed at a popular error which leads to dreadful results. 
There is no need to remind you that we all look to the 
people for support and assistance in these important ques- 
tions of method and expenditure. Their opinions and 
actions are essential to every undertaking. Now, in this 
interval of a few years, during which so much has been 
discovered that calls for prompt and decided effort, people 


have been led into a position where such effort becomes 
difficult. It is true, the impression that water is free and 
not a saleable article has been largely removed, but in its 
place we have the no less dangerous notion that in all 
places a certain definite sum of money should pay for a 
certain definite quantity of some kind of water. 

Men of liberal education have pointed with conscious 
pride to the low rates in their cities when those rates 
should have been looked upon as a disgrace, Councilmen 
and others with the interest of the people at heart have 
assumed, in establishing rates, that unless the rate was as 
low as in some neighboring city where the conditions 
were entirely different— people would be driven away 
from their town or not attracted by it, and to-day such 
notions are common. 

They are all wrong. We might as well stop the trans- 
portation of grain and then by means of adulteration 
make the price of flour uniform all over the country, the 
same in New York and Minnesota. You might as well say 
that because foundations for building in Detroit cost 
upon the average only $5 per sq. yd. we can pay no 
more than that in our city, regardless of what the 
excavation shows. If all the cities had adopted that 
course, the architecture of the country could hardly have 
been in worse condition than the drinking water of the 
country is now when compared with what it ought to be. 
Wholesome water should be made the one and only basis, 
and the rate charged should be determined by the cost of 
procuring it, and there is no city in our country where 
people cannot afford to pay that rate better than they 
can afford to pay any rate for unwholesome water. 

Where the issue is plain and in no way obscure there is 
less to criticise. We have an illustration in our midst. 
Six thousand families in Cleveland are using well water 
where wholesome water is convenient. But how was it 
found out that there were 6,000? Why is the fact published 
and known all over the country and wherever English o1 
German papers are read? Why are steps being taken to 
make that number less? Tt is simply because the intelli- 
gence of the present is demanding that after the best has 
been provided it shall be accepted in order to preserve 
health. To demand that the best possible shall be pro- 
vided for the same purpose is no less a duty. 

In some remarks supplementing his paper Mr. DUNHAM 
said the time might be near when water could be profitably 
distilled and delivered through independent but small 
pipes in some of our cities. The quantity would be 
limited to that required for drinking and cooking. This 
led to a discussion of the healthfulness of distilled water. 
Pres. FANNING said such water could be easily brought to 
any required degree of hardness. 

F. 8. FULLER, of Ware, Mass., read a paper on “ The 
Indirect Income of Water Supplies, and B. PF. Stevens. 
of Flatbush, N. Y., read a paper on “ Stand-Pipes for 
Water-Works.” This was a very interesting paper. The 
writer had collected a large amount of statistics in rela- 
tion to his subject and in the paper has presented them, 
There are 282 stand-pipes in the United States. A list of 
failures and their causes were recited, and particular 
reference was made to the Gravesend Water Tower, of 
which Mr. STEPHENS was the contractor. The bursting of 
the tower was described and the entire blame was laid 
upon the iron, some defective plates having been intro- 
duced, other than those of SHOENBERGER’S, of Pittsburg. 
The discussion only brought out the statement that the 
water tower at Sandusky, 0., was second in size in the 
United States, that at Houston, Texas, 225 ft. high, being 
entitled to first place. This entire paper we will publish 
hereafter ; a simple abstract will not do it justice. 





WEDNESDAY EVENING, 8 O'CLOCK. 


By invitation of the Cleveland Civil Engineers’ Club, 
the Association met at the City Hall, where a paper on 
the Cleveland Water-Works was read by JoHN WHITE- 
LAW, President of the Civil Engineer’s Club, and Chief 
Engineer and Superintendent of the works since 1867. An 
account of the early history of the works was given in 
ENGINEERING News of April 23, 1881, and we condense 
very briefly this portion of the paper. The first works 
were completed in 1856, under direction of THEoporE R. 
ScowpEN, €. E., and consisted of a pumping plant of 
two Cornish engines of a total capacity of 7,500,000 galis. 
per day, with a 6,000,000 gall. storage reservoir. The cost 
of these works was $526,713. 

In 1866 there were 13 miles of distributing mains, 130 
stop gates, and 44 hydrants. On Jan. 1, 1888, there were 
251% miles of mains, 5,00) stop gates,and 2,517 fire hydrants. 

The water near the inlet pipe, 300 ft. from the shore, 
became polluted, and the tunnel beneath the lake was 
started in 1869 and completed in 1874. It is three-quarters 
of a mile in length and 5ft. diameter. A new pumping 
engine of 10,000,000 galls. capacity was added in 1874 and 
two years later another of the same capacity was added, 
making the total capacity in 1876, twenty years from the 
completion of the works, more than three times as great 
as was originally supposed would be ample for the needs 
of fifty years tocome. Other pumps were added in 1882 
and 1884 and still others are now being erected, to be com- 
pleted in July, when the total daily pumping capacity of 
the works will be 70,000,000 galls. 

For supplying that part of the city west of the river one 
33-in. and two 36-in. pipes have been laid. They are \-in 


thick and of double riveted wrought-iron. They are 2) to 
270 ft. long and dip by very easy curves to a point about 
2% ft. below the water surface Trenches were dredged 
for the pipe before they were laid 

Land was purchased in 1882 for a new storage reservoir 
and for a high service pumping station and reservoir 
The former, known as the Fairmount reservoir, consists of 
two basins, one of about ten acres area and 47,000,000 galls 
cap@vity, the other of 33,000,000 galls. capacity. The high 
service reservoir is of 38,000,000 galls, capacity Water is 
pumped to it by the old Cornish engines from the Fait 
mount reser voir through a 3-in. main, 13,000 ft. long 

There are now about 25,000 service connections and 1425 
meters, which averaged per day last year a measurement 
of 5,500,000 galls. The average daily pumpage in 1887 was 
~ oui) galls, but in July the average exceeded this, 
reaching nearly 32,000,000 galls 

A contract was awarded on March 24, 1888, for boring an 
additional tunnel from the lower pumping station out 
9,200 ft. into the lake. The tunnel is to be 7 ft. in diameter 
and is calculated to deliver 110,000,000 galls. per day with a 
suction of 13‘, ft In computing the delivery, allowance 
was made for the inequality of the surface of the masonry 
and for the angles at the shafts. The total capacity of the 
two tunnels will be about 150,000,000 galls. por day. 


In the diseussion which followed mech matter of 
interest was brought out. The total annual revenue 
is now about $400,000. The inereasre in population 
which bas made necessary the rapid extension of the 
water supply was tabulated as followed: 


Year. Population. 
BTOB cecece ‘ a jenete 4 
1n30 = oats , pea aelieeal 1.075 
BOAD ccc ccceses . 10,135 
1850 .. . ‘ 17,054 
SAMs cczs wae pi iat 43,848 
1k70 e : 2 ROD 
1OOE © ccccdncees eh : —e f 
WHBD  soccccecces - 214,015 


The average consumption per day per capita is bow 
a little over 90 galls. 

Some experiments were made last fall on the com- 
parative economy of crude petroleum and coal. The 
test was of 54 hours duration and 22,500,000 galls. were 
pumped. 

Cost by use ef coal (at about $1.55 per ton) inclu 


ding labor es umsin 2608 
Cost by use of oil (6.131 galls. at 1's) including 

labor -- eacee 81.50 
Differenee in favor of coal ---- baea 17-37 


The total cost of plant to date is about $5,500,000, 

4 deseription was given of the diMleulties encoun- 
tered indriving the lake tunnel. ‘The soilis similar to 
that found at Chieago. The greatest source of trouble 
was a faultin the rock strate which let in quicksand. A 
bulkbead was built and the tunnel was curved around 
the bad ground. This had to be done two or three 
times, Near the inlet shaft a very soft clay was en- 
countered and a shell was built similorto the one used 
at Chicago. Thetunne! at the shore is 78 ft. below the 
level cf the water. Atthe inlet shaft the water is 38 ft. 
deep. In driving the unnel indications of the channel 
of an ancient stream far below the present bed of the 
lake were encountered. 

The inlet crib was 64 ft. high and the clay of the bottom 
was so soft that the crib was sunk 15 ft. into the mud by 
loading it with stone. A thousand tons of stone were 
put into the crib in addition to the amount in the crib 
when it was towed out. 

Mr. WHITELAW answered a question in reference to 
anchor ice, saying they had never been troubled with it 
An accumulation of snow two years ago interfered with 
the supply for two days. 

The cost of the first tunnel was given at $220,000. The 
new tunnel is to be about 30 ft. from the old. 

No sewage contamination has ever been found in the 
water except when the lake is frozen over. The water 
west of the river outlet is generally much less contaminated 
than that east of the river. Samples of water from vari- 
ous portions of the lake, some taken 4 miles out from the 
shore are now being analyzed and the results will appear in 
Mr. WHITELAW'S report soon to be issued. 


(Continued on page 346.) 
oa ——— a 


Mr. Joun C. TRAUTWINE, Jr., writes us: “ For 
the benefit of such of your readers as may have occa 
sion to use Barlow’s Tables (London, 1814), I beg to 
note a couple of errors upon which I happened to 
stumble, viz.: The cubes of 5,749 and 5,750 are given 
as 180 etc., and should be 190 etc.” 


eT — 


ONE would naturally suppose that after a bridge 
had been threatened a number of times by freshets 
the owners of the structure would raise its piers and 
abutments and lift it above any contingencies of 
flood. But they do not. They tremble with fear, 
exult with gladness, and then forget that they have 
either feared or exulted over the varying situation of 
the bridge.— Milwaukee Wisconsin 
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The Adopted Plans for the Brooklyn Bridge 
Terminals. 


We present herewith in three engravings (1) the 
plan submitted by Mr. C. C. MARTIN, Chief Engi 
neer and Superintendent, to the Board of Experts 
and rejected by them; (2) the planfor the New York 
terminus prepared by Mr. MARTIN the ede- 
cision of the Board of Experts was rendered, and 
adopted without discussion at the last session of the 
Board of Trustees; (3) a similar plan prepared and 
adopted in a similar way for the Brooklyn terminus. 
We owe the opportunity to present the last two to 
the courtesy of Mr. MARTIN, who sent the plans to 
Mr. WELLINGTON in person, with his compliments. 
The opportunity to present the first we owe to the 
courtesy of a member of the Board of Experts. 

To what extent, and in what degree the two plans 
differ from each other we leave to the judgment of 
our Seven different plans of the “ tail- 
type were under the consideration of 
the Board of Experts and all were rejected, not in- 
dividually, for defects special to each, but by a gen- 


since 


readers. 
switching”’ 


eral condemnation of the type as a type, as may be 
seen by referring to the report of the Board of Ex- 
published in our issue of March 17. How 
strong the probability is that, had the plans just 
adopted made an eighth in the list of “ tail-switch 
ing’’ plans, and been likewise studied by the Ex- 
perts, they would have reconsidered their condem- 
nation of the type, and recommended this particular 
embodiment of it, we cannot undertake to surmise. 

The routine of operation under the adopted plan 
follows: The approaching trains drop the 
cable some distance back of the station, and acquire 
an accelerated velocity sufficient to carry them by 
their own momentum to the platforms. While the 
passengers are discharging, a switch engine hitches 
on and pulls the train back to the end of the track. 
This operation takes from 29 to 36 seconds with 3-car 
trains, for a distance moved of some 360 ft.; an 
average velocity of 10 ft. per second, and a maxi- 
mum of some 20 ft. per second. The addition of 
another 50 ft. car will consequently increase the 
time for this operation some 5 seconds, to 34 to 41 


seconds, 


perts 


is as 


The return trip is made by the cars in the same 
time. The switch is thrown over behind the cars as 
soon as it clears and the engine makes a flying 
switch, stopping just before it reaches the facing 
point switch to have it again thrown over, and then 
backs down to couple on to the next train, which in 
the meantime has discharged and is ready to pull 
out. The maximum time during which the engine 
is actually in motion is thus: 41 + 41 + some 5 
seconds delay to throw the switch, making 8&7 sec 
onds; trains from each of the double platforms 
being under this new plan, run 80 seconds apart. 

The switching is done over 100 ft, radius reversed 
curves (56°), The switches are not and cannot be 
interlocked—it is too quick work—but are thrown 
by hand. 

Every train, which it is proposed to run at 40 
second intervals, passes over the crossing on the 56° 
reversed curves. The crossing is therefore actually 
occupied by trains or threatened by a moving train 
a few feet off—calling the duplicate platforms A 
and B: 

sy train A, 41 less Some 5 seconds; say 36 

By engine of B, backing down, 11 

By train B, same as A, <= 


83 secs, 


secs, 


Total, for every pair of trains, 


This gives 88 seconds out of every 80 during which 
the crossing is either occupied by a train or threat- 
ened by one in motion a few feet off. 

In these computations we neglect altogether cer- 
tain difficulties as to how the trains are to be started, 
for lack of definite information, which must at 
best still farther complicate the matter. 

We are growing a little tired of pointing out in 
detail the nature of the successive follies of the 
powers that be on the Brooklyn bridge. This makes 
the sixteenth plan,all told,which has emanated from 
that source within six months, although only one of 
them has heretofore seen the light of day in printer’s 
ink. In that case all that we said about it was con- 
firmed to the letter by as competent and disinter- 
ested a Board of Experts ascan be found in America. 
In the immortal words of the mythical Mrs: HARRIS 
another one is “one too many if not nine”. We will 
therefore say now merely that,—for reasons which 
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will be sufficiently apparent to those who are in any 
sense experts in such matters, and which those who 
are not experts will not feel concerned with, nor pos- 
sibly be able to understand if we took several pages 
to point them out in: 

1. The adopted plan cannot be operated for ten 
minutes in safety, with trains ten minutes apart. 

2. It isa physical impossibility to run trains on 
the proposed 40 second headway, for other reasons. 

3. It is practically impossible to realize appreci- 
ably more capacity by the double system than by 
the single system, for still other reasons, so that the 
table of alleged additional capacity is almost wholly 
fictitious, the only appreciable increase being in the 
operating dangers. 


4. It involves operating difficulties and dangers 


which no man in his sober senses who realized what . 


he was doing would dream of incurring for six 
months, even if there were not the aforesaid difficul- 
ties in keeping in operation for a day or an hour. 

To the above list may be added certain minor 
points, which yet seem worthy of some attention: 

1. Connection with the elevated railway is done 
away with, except by overhead bridges over the 
track, with two new flights of steps. 

2. The bridge over Chatham Square now used by 
practically all passengers from the City Hall Park 
sidewalk becomes useless for the same reason. 
Hence, all the people who now use it must all cross 
Chatham Square on foot and join the rest of the 
throng. In other words, whereas 12,000 people per 
hour are now using two distinct modes of approach 
to the trains in about equal numbers,45,260 (less such 
as may enter from William and Rose Sts., if stair- 
ways not shown are provided) are to use only one 
mode of approach of the same dimensions as now. 

3. No provision is made forthe promenade. The 
tracks must be raised 8 or 10 ft. higher than their 
present level to permit it to pass underneath. 

4. The station is moved further back from the 
street by the amount shown in the engravings, the 
center of the platform being 377 ft. from Chatham 
St., against only 100 ft. in the plan recommended by 
the experts. 

5. A derailment on the crossing throws a train 
moving at 14 miles an hour against the corner of the 
outgoing platform, where there might be several 
people standing, and cause a panic, especially as— 

6. The platforms in a practical sense are no 
larger than now for the present traffic, there being 
trains on both sides of them. 

7. The present excessive crowding of 100 passen- 
gers per car,assumed as the maximum inall projects 
before the experts, is increased to 126 per car, only 
one-third of them seated, in order to show more 
capacity. 

8. The heretofore accepted interval of 90 seconds 
between trains, announced as the safe minimum as 
a guide to the experts, is reduced to 80 sec- 
onds, in order to show more capacity. These two 
differences alone reduce the proper comparative 
capacity from 22,680 and 45,360 to 16,000 and 32,000 
per hour, even if either could be otherwise realized. 

So we might goon for some time more, but this 
is enough. 

As we have never heretofore even alluded to the 
matter in these columns, it may be well to satisfy a 
natural curiosity as to how the adopted plan origi- 
nated. 

It isa modification of a plan which has been under 
consideration by the Board of Trustees indepen- 
dently of and coincidently with the deliberations of 
the Board of Experts, known heretofore as the 
‘* Barnes plan’’, from the name of the trustee who 
brought it forward, but which is now claimed as 
his own by Mr. MARTIN, as it was understood to be 
from the beginning. How the anusual situation 
came about that one man could have two plans 
under simultaneous consideration, one before a 
body of Experts who were considering sixteen 
others at the same time, and one before a body of 
non-experts, who were considering no other, may be 
thus briefly summarized: 

The criticisms published by this-journal June 4, 
and 11 last, and republished by the Brooklyn Eagle 
of the same dates, of some former (and much better 
and more defensible) p ans which had been adopted 
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with equal haste by the same body, on the recom- 
mendation of the same terminal committee (THos. 
C. CLARKE, CHAS. MACDONALD and JAMES HOWELL, 
ex officie) compelled withdrawal of that adoption 
and the appointment of a Board of Experts, 
nominally to consider the whole matter. The 
study due to the preparation of those criticisms 
led Mr. A. M. WELLINGTON, of this journal, to 
form certain plans of his own, which were publicly 
and repeatedly stated to be for 14 car trains. The 
first letter of instructions to the Board of Experts 
expressly and in terms restricted the Experts’ 
studies to plans for not over 6-car trains, thus 
wholly excluding Mr. WELLINGTON’s plans from 
consideration. After some vigorous protests by the 
Brooklyn press this first letter of instructions was 
withdrawn and a new one substituted, removing 
the first restriction but substituting a new one, that 
the experts were to consider only plans for the New 
York terminus. 

The Board of Experts then began their studies of 
the proper form for their half of the bridge pair of 
shears and almost simultaneously a certain ‘* Barnes 
plan” forthe other half began to be vigorously pushed 
before the Board of Trustees. A second and inde- 
pendent Terminal Committee of the Trustees was 
appointed which reported in its favor, and it was on 
the very point of being adopted for the Brooklyn 
terminus by the full Board when the report of the 
Board of Experts appeared, (Feb, 23), with its 
radically different recommendations, and tempo- 
rarily killed the plan. It had enough vitality, how- 
ever, tO cause the Chief Engineer to be instructed 
to prepare estimates on “ both” plans, viz.: that 
which had been recommended and that which had 
not even been considered, and so had not 
rejected. 


been 


The estimates on both plans were made by the 
author of the latter, and he found one of them to be 
very economical indeed ($773,000) while he found the 
other one to be very expensive (35,773,250). The for- 
mality of laying before Mr. WELLINGTON, the figures 
for his own plan at least, to see if there was not 
some mistake about them, was omitted, although it 
might have been seen from the following editorial 
note, which appeared in our issue of April 14, three 
days before the late Trustees’ meeting, that Mr. 
WELLINGTON held radically different views as to 
cost : 


“At the regular monthly meeting of the Brooklyn 
Bridge Trustees on April 9 * * * the papers and 
estimates of cost were not rea’y for transmission, so 
that in the meantime there is still opportunity for ‘the 
opposi ion’ to the recommended plans—which so far as 
yet appears is confined to Mr. PuLITzER, of the World— 
to e ntinue to publish absurd exaggerations of prob- 
able vost, which the Wor/a has worked up to five. six or 
even ten miilions, while $2,000,000 is actually an outside 
sum. The French’s Hotel jot is certainly a most admir- 
able one for a newspaper buiiding, but the fear of its 
loss would hardly lead a journal of any character or 
responsibility to the extreme which the World has 
adopted.” 


We did the World injustice. What we supposed 
to be merely its wild exaggerations, and so spoke of 
with contempt, was really inside information. 

Mr. WELLINGTOX’s prompt response, when he had 
opportunity to know as much as the World did 
about official views, appeared in our last issue. He 
alleged the estimates to be exaggerated : 


1. By a gross sum of $3,889,290, including one 
item of $443,000 without a shadow of foundation. 

2. By suppressing all reference to a smaller and 
cheaper plan for shorter trains, which Mr. WELLING- 
TON had only enlarged at the request of the Experts, 
(and they only in accordance with instructions 
written by Mr. CLARKE to seek first the largest pos- 
sible capacity,) and which, we may now add, it had 
been his purpose to alone describe, despite the ac- 
tion of the Experts, until Mr. THos. C. CLARKE ad- 
vised him in writing todescribe oniy the larger plan, 
which Mr. CLARKE had also endorsed in writing, 
both of these communications being now in Mr. 
WELLINGTON’S possession, and the first dated only a 
few days before he signed the report condemning 
the plan on the ground of cost and length of trains. 

3. By suppressing all reference to the fact that 
about half the capacity of the smaller plan would 
equal the alleged capacity of the plan adopted. 

4. By suppressing all reference to operating econ- 
omies which pay interest at 3 per cent. on $4,280,000 


The secret purposes which wnderlie such de- 
termined fighting for bad plans as to lead to such 
monstrous extremes as this, we do not know. That 
a decisive majority of the Trustees and the public 
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Fic. 2. Plan for New York Terminal Adopted by Board of Trustees on Recommendation of Terminal Committee. 
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Fic. 3. Plan for Brooklyn Terminal Adopted by Board of Trustees. 
Z PLANS FOR ENLARGED TERMINAL FACILITIES FOR THE NEW YORK AND BROOKLYN BRIDGE. 
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mean todothe right thing, and have been merely 
misled, we firmly believe. Whether there be some 
big contract foranother bridge looming up in the 
future which much capacity of this bridge 
whether the real estate interests 
of certain of the trustees(which have been described 
in detail in the public press) make them determined 
to have some plan like the MARTIN-BARNES, which 
leaves the road to an €xtension to the City Hall 
always open, rather than one which permanently 
closes it: or whether it is merely the sentiment 
which the dragon in Siegfred roars out through his 
fog-horn; * 


too 


might postpone ; 


Iam in possession; let me sleep on’’; these 
are questions which we do not even take the trouble 
to ask, much less to answer. 
there 


Whatever the motive, 
but one opinion of the actions them 
selves, and should be but one result possible. 


can be 


The Brooklyn Eagle on the Bridge Question, 


lhe following editorial appeared in the Brooklyn 
Lagle of Saturday last in reference to the late action 
had on the strength of a report by the Terminal 
Committee, As most of our readers know, the 
Brooklyn Kagle in a peculiar sense is Brooklyn, as 
no other one paper in any other city of great size can 
be said to be. It has become such by its fearless in 
dependence in taking decided stand in just such 
matters as these, where the public interest is in 
volved, which it has done a dozen times before, and 
its position alone assures that there will be a thor- 
ough ventilation of the late proceedings and a con 
sequent complete defeat of the late attempt to settle 


the question by secret machinations, based to all 


appearance on anything but creditable motives, in 
detiance of the carefully matured conclusions of ex 
perts, which latter one of the ‘Terminal Committee 
of two, and the only engineer member, endorsed in 
writing in the most unqualified terms after their 
announcement, 


PRESIDENT HOWELL AND ENGINEER WELLINGTON, 

The Eagle on Friday published an open letter from 
Mr. A. M. WELLINGTON, the eminent civil engineer, to 
Mr. JaMé&s Howe.t, president of the Board of Bridge 
Trustees, In the same issue were published inter- 
views with Chief Engineer Martin and President 
Howe tu, of the bridge, in reference to that letter. Mr. 
MARTIN'S words were simply to the effect that he 
thought he should be ecredited with knowing something 
about the question, because of his position: that he did 
not propose to engage in newspaper controversies, and 
that be thought the action taken by the Board of 
‘Trustees al the last meeting would prove to be a wise 
one. President HOWELL neelnred that he had read 
only the flest paragraph in Mp. WeLiineton’s letter: 
that he did not know whether he would read any more or 
not; that rewarding the charge of having suppressed and 
misrepresented statements in Mr. WELLINGTON’S plan he 
thouwht life too short for such a discussion; that he, too, 
did not intend to engage in newspaper controversies; that 
he also thought the action of the Board would prove to be 
a wise one and that he was of the opinion that Mr. WEL- 
LINGTON should in courtesy have sent the letter to him 
before he gave it to the press. [Which Mr. WELLINGTON 
did do. Ep.] 

These rejoinders are as much alike as two pieces of 
thread of equal length off of the same spool, If the men 
had been in conference to agree on what they would avoid 
saying -while appearing to say something—they could not 
have hit on a closer likeness of statement. The Hagle is 
of the opinion that they will yet condescend or be con- 
stramed to give more attention to Mr. WELLINGTON'S 
letter, for nothing is plainer than that, whether Mr. 
HoweLLor Mr. MARTIN declines to engage in a contro- 
versy with Mr. WELLINGTON in the newspapers or not, 
neither will be able to avoid a serious controversy with the 
Board of Trustees on the extent to which the serious alle- 
gations in Mr. WELLINGTON’s letter are correct or incor- 
rect. The letter cannot be ignored. It will have to be 
met. Tf proved, a reconsideration of the subject will have 
to be taken by the present Board or their successors, If 
disproved, the facts whieh.disprove it will have to be ex- 
hibited by the ‘Trustees to the public, who in doing so will 
thereby meet the necessity which the letter creates for them 
to show, (2) that Messrs. HOWELL, MARTIN and CLARK 
have not misled the Board, (2) that they, with Messrs, 
Howe, MARTIN and CLARK (the committce on the mat- 
ter) have not misled the press and the public. Just now 
the Committee and the Trustees may not think they will 
have todo this, What they think just nqw is not so im- 
portant as what they will have to think after not a long 
while, and that can be much more readily foreseen by the 
press than by them,because it is one of the frequent duties 
of the press to render official. boards and their agents 
amenable to reason and respectful to public opinion. The 
task will be accomplished in this instance, all the more 
certainly if the committee of the Board at present think it 
will not be. 

The Eagle accepted the estimates of the eommittea 
concerning the construction and operating expense of 
the WELLINGTON plan as true, So saecepting them the 
Ragle regarded $5,777 259 as too large a sum to pay for 
the plan as it is perhapsa little less than half whata 
new bridge could, with the light thrown by the history 
of the present one, be built for. On that aceount, we 
preferred the substitute pl n adeptes by the Board at 
the request of its committee as the more reasonable, 
even itit did not eqaal in seientifie respects or in as- 
sured carrying capacity the WELLINGTON plan. The 
taxpayers ot Brooklyn were of the sameropinion—the 
figures of theeommi tee being regarded as true. 

Are those flgures true? Mr. WELLINGTON savs they 
are not. He is carefal to particularize this statement 
He deals bem by item and estimate by estimate with 
the report of the committee, and the allegations which 
he makes are of a startling nature. The brief but 
luminous letter of his in last night’s Hagle has un- 
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doubtedly been read by as many of the people of 
Brooklyn as will control and compel the eventual de- 
cision of the matter. Tha: letter is an indictment to 
which the committee will be required by the trustees 
andthe trustees by the public to plead. There will be 
no getting away fromimeeting and refuting that letter, 
because no confidence can be placed in the action 
which the Board did take, uatil it can be shown. and 
unless it be shown, that, in the setion which the Bourd 
refused to take,trutb and good faith were observed, Not 
one inen of progress inthe BARNES-MARTIN plan ean be 
made and not a cent’s expenditure on that pl>n can be 
made, until the impeachment which Mr, WELLINGTON’s 
letter presents of the whole proceeding be overturned. 
President Howe and Engineer _Manrtin should not 
labor under the delusion that the WELLINGTON plan is 
primarily involved inthis matter. The BARNES. MARTIN 
plan is the one involved. If the figuresin the WELL- 
INGTON plan were overstated the presumption is that 
the fizures of the BaRNES-MARTIN plan were under- 
stated. If confidence cannot be placed in the com- 
mittee’s representations against the WELLINGTON plan, 
trust is destroyed in the committee’s representations 
for the Barnes-MarTIN plan. If the Trustees, the 
public and the press have been the victims «f mis- 
statements adverse to the one plan they Fave been the 
victims of misstatements favorable to the other. The 
WELLINGTON plan is not put on the aggressive. The 
BARNES- MARTIN plan is put. on the defensive. 

Ip compactest form Mr. WELLINGTON’s charge is that 
Messrs. HowELL, MARTIN and CLaRKE palmed off on the 
Board of Trustees as true the figurs in the first 
appended column, when the true figures were those in 
the second appended column, with the result of mis- 
leading the Board and the publie tothe extent indicated 
by the figures in the third appended column: 


Esti- 
mated. 


teal Estate, Etc. Actual. | Exag- 


geration 
$1,797,750 $1,001,960 |$ 
456.500 250,000 
448,000 None, 
2,200,000 300,000 
475,000 100 000 375 000 
400,000 236.000 164,000 


. New York real es‘ate, 
2. Brooklyn real estate, 
3. Land for siorage, 
Terminal buildings, 
- New plant and machin’y 
. New ears, 


Total, 


795,790 
206.500 
448,000 
900 000 


$5,777,250 $1,847,960 ]$3,889,290 


The particulars set forth as specifieations to sustain 
this feariul charge were perused by those who read the 
letter yesterday and ean be ascertained by recurrence 
toit. The charge is as serious aone as has ever been 
made against any public servants inthis city. Itis as 
serious if the errors be charged to negligence or ignor- 
ance as if they be char zed to deliberate design. for the 
effect on the treasury, on public confidence and on the 
eapacity of the committee or of the Bourd is the same. 
To suppose that such a charge ean be whistled or 
coughed orshrugged or gestured down is simply the 
height of foolishness. Such a policy will be accepted as 
simply tantamount to confes-ion. The citizens who 
make or unmake the men who in turn make or unmake 
bridge trustees will require that the latt- rshall compel 
Mr. WELLINGTON to his proofs or overwhelm him with 
disproofs. His allegations amount to more than a sug- 
gestion that from the first his plans were subjected toa 
policy which was meant eventually to handicap hin and 
them and to deceive the trustees. the press and the 
public with what he declares to be the elaborate t ssue 
of falsifications which be implies the figures of the 
committee in whole and in part to be, 

Obviously, a reopening, a reinquiry, a re-examination, a 
reconsideration of the subject is unavoidable. It will have 
to take place in the present Board of Trustees or at the 
hands of those who will succeed them as the custodians of 
their impeached trust. The Eagle is wedded to no plan, 
but it means to see that truth and fair play and an allevi- 
ation of augmenting public suspicions which it has done 
what it could to allay—but not with the success that we 
could wish—shall be taken into account in this matter. 
If the figures to justify the adoption of the BARNES-MAR- 
TIN plan are not to be trusted at all, but are a fabrication 
of error, accidental or intentional, from beginning to end, 
then the Trustees are bound to learn that fact and to let 
the public learn it, too. If, on the contrary, those figures 
are trustworthy, that must be established. Their 
trustworthiness cannot be taken for granted any more, 
because Mr. WELLINGTON’S accusation that false figures 
were adduced to crowd out his plan from consideration 
raises the supposition that figures as misleading wer em- 
ployed to push the MARTIN-BARNES plan to the front. 

From the disinterested taxpayers of Brooklyn cannot 
apparently be eradicated a distrust of President HOWELL’S 
real motive at every stage of what it is not an exaggera- 
tion to call the continuing scandal of this question. The 
Eagle has preferred and attempted to maintain that Mr. 
HOWELL’s personal avowal of belief in the expediency of 
rushing the bridge to the City Hall could be separated 
from his official action, and that as an official he could be 
relied on to respect the limits of law and public opinion as 
well as public interest in the premises. We still hope such 
is the case and are opposed to the tendency in the general 
mind which treats Mr. HOWELL as a suspect for cause and 
many of the other trustees as his dupes, with the rest as 
his decoys. We will not be so successful fn resisting this 
—— impression as we might wish, if the truculent atti- 
tude of dense unintelligence, which he has initially as- 
sumed toward such grave inculpations as those, between 
the lines, conveyed by Mr. WELLINGTON, be not quickly 
abandoned by the bridge president. The MARTIN-BARNES 
plan cannot be a mere lure—and not be found out to be 
such. Accusations which impeach the very figures on 
which it rests cannot be ignored without being admitted. 
Interests behind the Board, but not of it, cannot exhibit 
an uncommon anxiety on behalf of sinister purposes 
without casting the shadow of distrust over the Ody 
itself. Within the husk of an impeached plan the kernel 
of a concealed one, with repudiation of promises or of law 
and with confiscation of vast interests enwrapped in it, 
cannot long be carried without detection. The one 
method to avert graver consequences than any sane 
member of the Board should care to challenge is for the 
trustees to insist on a reopening of the whole question. 
By them or by others over them it will come, because it 


must come. 

The same issue of the Eagle contains an interview 
with Trustee CHAs. S. H1GGrns in which he says: 

“I had given the matter careful consideration and had 


formed the conclusion in my mind that the WELLINGTON 
plan would give greater accomodation to a larger number 
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of people than any other. I considered it the most suitable, 
not only because of the greater accommodation it offered, 
but because it would be a permanent improvement, which 
would settle the question of terminus for all time and offer 
the greatest attainable advantages. I went to the meeting 
last Tuesday prepared to vote for the adoption of the WEL- 
LINGTON plan and I was aware that other trustees were ot 
the same mind as myself. Messrs. HOWELL, CLARKE and 
MARTIN handed in their report, placing the cost of carrying 
out the WELLINGTON plan at nearly $6,000,000, So when it 
came to a vote I and the others who had favored the WEL- 
LINGTON plan all voted for that of Mr, BARNES. Since the 
meeting I have learned that Mr. WELLINGTON claims that 
a very serious misstatement has been made by Messrs. 
MARTIN, HOWELL and CLARKE as to the cost of the WEL- 
LINGTON system. Mr. WELLINGTON declares that they 
have exaggerated the cost of his plan by two-thirds. | 
think it is the duty of the trustees to give Mr. WELLINGTON 
an opportunity to be heard, so that he can explain how his 
plan may be adopted at a less cost than $2,000,000 as he 
claims. I shall at the next meeting of the Board call for a 
reconsideration of the vote of last Tuesday by which the 
BARNES-MARTIN plan was adopted, and shall ask that a 
committee be appointed with power to employ experts. 
So far as I see, the cost of the WELLINGTON plan, as stated 
by Messrs. MARTIN and HOWELL, was the only objection 
to it, and that will be removed if Mr. WELLINGTON shows, 
as he claims he can, that the cost has been greatly exagge- 
rated.’ 


rE ae 
Irrigation in the West. 


In the past five years the “Great American Desert”’ 
has been rapidly disappearing before the yast irri- 
gating ditches of Colorado and the adjoining terri- 
tories. In a letter tothe New York Tribune, written 
from Fort McKinney, Wyo., Gen. JAMES S. BRISBIN 
calls attention to some of the more prominent fea- 
tures of the present and future of irrigation. The 
facts given below are taken from this letter. 

The largest irrigating ditches, he says, are in 
Colorado. Of the 3,000,000 acres of land which can 
be fully developed only by irrigation, but 500,000 
have yet been irrigated. Of the 2.500,000 acres re- 
maining, canals to water about 1,200,000 acres are 
now in course of construction. Four of the larger 
and most successful ditches are: The San Luis 
Park canal, watering 400,000 acres; State Land 
canal, 140,000 acres; Citizens’ canal, 110,000 acres; 
the Del Norte and Saguache canal, 150,000 acres. 
These lands will furnish homes for between 3,000 
and 4,000 families. 

Gen. BRISBIN says: “Ditching machines have 
been made for digging irrigat'ng canals, but I never 
saw one that worked satisfactorily. The best ditch- 
ing machine is an Irishman and a wheelbarrow, or 
a plough and a scraper.”’ 

The ordinary cost of a ditch 10 ft. wide and 
2 or 3 ft. deep is said to be $1,000 per mile. Because 
of the moderate cost of small ditches, and the large 
profits on the investment, said to be 24 per cent. per 
annum, a large number of small companies have 
been organized. In Wyoming there are nearly 100 
of these companies. No mention is made of the 
large irrigating ditches projected in Idaho, of those 
in operation there, in Utah, or in California, but the 
rapid extension of the system is predicted, and the 
opinion is expressed that even in our eastern states 
irrigation on a limited scale will finally be made 
use of to guard against sectional droughts. 

A very interesting, and also extremely important 
phase of irrigation systems, is that of State rights to 
inter-state streams. The Governor of Nebraska re- 
cently made a protest to the Governor of Colorado 
against the taking by irrigating ditches of more 
water from the South Platte river in Colorado. The 
reason for the protest was the alleged fact that the 
Platte river in Nebraska was being dried up by this 
means. Gen. BRISBIN says of the message: “It 
shows that the water in the great rivers will one 
da¥ be in contest, and their distribution on the 
lands along their banks become a subject of inter- 
state legislation. The day will come when, from ir- 
rigation, the volume of water in the great Missouri 
and Mississippi will be materially decreased, and 
when one may at certain seasons of the year cross 
over dry shod at the mouth of streams where 
steamers now float, as at the mouth of the Yellow- 
stone in Montana.”’ 


SO 


A sUMMARY of fires in places of amusement during 
1887, given by Engineering, shows that at least 18 
such places were wholly or partially destroyed 
during the year, with a loss of about 400 lives. 
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A Curious Bridge Derailment. 


We are indebted to Mr. Joun N. OstTRoM, Consult 
ing Engineer, of Dallas, Tex., for the photographs 
from which we have prepared the accompanying 
engravings of an interesting and instructive bridge 
derailment and of the action of guard-rails thereon, 
Mr. OsTROM says in his accompanying note : 

“Your March 31 number contains an article on a 
wreck of new bridge from derailed train. Thinking 
it may be of interest to you, I enclose herewith 


bridge floor were in admirable position to be re 
placed at once on the rails by a Latimer or other re 
railing guard without any shock or damage. As it 
is, the damage was insignificant, but that should 
not blind us to the fact that, as the engravings 
show, this was only a fortunate accident, and all 
the conditions were present for a very serious dis 
aster. 

The wheels had been running tolerably smoothly 
over the ties, as shown by the almost imperceptible 
marks inthe foreground of Fig. 2, which is a faithful 





Fig. 1. Derailmen 


blue-prints showing the effect of two derailed cars 
ofa freight train, which struck the bridge when 
running about 30 miles per hour. Probably the 
guard-rails saved the bridge, as the train was partly 
ditched after crossing. The bridge was composed 
of two trestle approaches of about 150 ft. each, and 
four spans of 200 ft. each. 

“Tt seems to meunfair to criticise a railway for an 
accident similar to the one you quote,for the reason 
that it is practically impossible to proportion a 
bridge that would resist the direct shock of a loco- 
motive far enough off the track to strike the web 
members of bridge; a solid tubular bridge would 
not do it, in all human probability. 

“Bridges are always in the bottom of a sag in 
grades, and freight trains strike them as hard as 
steam can carry, orders to the contrary notwith- 
standing. It is good fortune if the guard-rail does 
its duty—if it does not, the destruction of bridge is 
almost certain. 

“IT was Bridge & Div. Eng. on the road (the Gulf, 
Colorado & Santa Fé Ry.) during construction, in 
1886-7. The wreck occurred after the bridge was 
finished. No harm was done except to the guard-rails: 
as shown in photographs.” 

Details not given in the engravings nor above are 
these. Both inside and outside guard-rails were 6 ~ 
8i-n. pine, laid flat,and ‘“‘dapped” or boxed out for the 
ties, 2ins. The outer guard-rail was protected on 
the trusses only, but not on the approaches, by a 4 « 
4x 1¢ in. angle plate. The ties were 68 ins. by 10 ft. 
long on the approaches, and 8x8 ins. by 12 ft. long on 
the bridge proper, spaced 6 ins. apart in the clear. 
The first tie of the approach was badly shattered 
and cracked throughout, as shown in Fig. 2. 

By the way, the term “dapped”’ used as above by 
our correspondent, although not entirely new to us, 
is, we understand, not in very general use, and it is 
very desirable that there should be, as nearly as 
possible, uniformity in the use of such technical 
terms. What may be called the standard designa- 
tion for such construction as shown and described, 
is that the tie is gained into the guard-rail, and the 
latter boxed out to receive it. If we are wrong in 
believing that these are more nearly than any other 
the standard expressions we are open to correction, 
but it is obviously desirable that there should not be 
confusion in such terms. 

The course of events in the derailment is tolerably 
clear. The wheels had been running for some un- 
known but probably considerable distance tolerably 
close to the rails and when they first struck the 


on Red River Bridge, Gulf, Colorado & Santa Fe. Ry. 


reproduction, when they struck the first pridge ‘ie 
over the too common excessive gap at such points, 
and shattered it badly. Both derailed wheels struck 
the endof the unflared guard-rails, one on the inside’ 
and one on the outside, as shown by the tie-marks 
between the rails, but some conservative tendency 
caused the outer wheel to run up as close to the 





the moral is as plain as if there had been a tre 
mendous wreck which cost a score or two of lives, 
as there was at the White River disaster, only a 
little less than a year ago, from precisely the same 
cause, 

= EE 


The Overflowing of the Yellow River. 


A correspondent of Indian 
facts revarding the overflow of 
river, which, owing to its 
special interest 

It is stated that the land to the north of 
is higher than on the opposite side, so that 


Engines ri gives 
the Yellow 
outbreak, are of 


some 


recent 


the river 

in high 
water there is a constant tendency for the river to 
overtiow and the the 
southern side 


submerge low plains on 


Probably owing to previous neglect of the river 


banks, itis said that in the thirteenth century the 
river abandoned its northern channel, and caused 
great havoc in the low-lying plains tothe south. The 


plains to the north, no longer watered by the river, 
became barren and desolate, and with floods on one 
side, and drought on the other, great suffering was 
caused in these provinces. 

After the invasion of the Monwolians, the great 
KUBLAI KHAN set matters along the river to rights 
by repairing the river-banks, and cutting a canal 
from Pekin to Tung Chang Fu, near the termination 
of the old canal which 
Yellow rivers. 


connected the Yangtse and 
This new canal served a double pur 
only drew off the surplus 
waters of the Yellowriver, thus preventing further 


pose, as it not some of 
floods, and again watering the country which had 
been left barren, but also did important service as a 
commercial water-way. 

In the latter part of the eighteenth century there 
was further trouble with the overflowing of the river 
which continued for some time before the 
ment succeeded in placing it under control 
strain the floods, the was diverted 
main channels, and dykes were built. 


(rovern 

To re 
river into two 
The latter 
were not long kept up, as the material used, millet 
stalks and unsubstantial that it 
must often be replaced at a considerable cost 

In later years, it is well known that much trouble 
has been given by floods along the Yellow river, and 


sand, was so 


Fig. 2. Derailment on Red River Bridge, Gulf. Colorado & Santa Fe. Ry. 


guard-rail as it could, after the first erratic move- 
ment. Probably it was on the rear axle of a truck. 
So the wheels ran for 150 ft. 

The result when the inside guard-rails were 
struck, at the entrance to the bridge proper, is 
shown in Fig. 1. Here also Providence was un- 
necessarily tempted by ending them short, without 
attempt to converge them on a bevel. The inner 
wheel took the inner guard all right but the outer 
wheel struck the guard fair in the middle, and split 
it lengthwise for some distance, with the chances 
immensely in favor of its finally jumping off on the 
wrong side, and so causing a wreck by the very fact 
of its existence. It did not do this, but finally took 
a big piece out of the right side of the inner guard- 
rail and the rest of the bridge was passed over un- 
eventfully. 

Therefore, it may be feared, the lesson was not, 
and will not be fully apvreciated ; although really 


it seems probable that they will continue until a 
more liberal policy is adoped by the Chinese Gov 
ernment. Vhe old method of building and repairing 
the embankment is still continued, with but little 
advance. The millet stalks are now tied in bundles, 
and are loaded with bags of sand. 

The Chinese government has employed foreign en- 
gineers to make surveys and plans for the improv 
ment of the river. Recommendations have been 
made previously for the improvment of the river on 
sound engineering principles, but sand and millet 
stalks are so much cheaper than the stone and lime 
necessary to make rip-rapand concrete embankments, 
that it is feared the great difference in*cost will in- 
fluence the authorities to continue in the old way. 


$$$ $$ — 


THE Directors of the Chicago, Milwaukee & St. 
Paul R. R. have elected RoswELL MILLER, President. 





340 


ENGINEERING NEWS 


AnD 


AMERICAN RAILWAY journaL 
Published Weekly at Tribune Building, New York. 


A. M. WE~LINGTON, 
EDITORS. 
H. FROST, - - - 


D, MoN, STAUFFER. 


CEO. BusINness MANAGER. 


Subscription. — ONITED STATES AND CANADA, 
#5.00 per Year; $2.50 for Six Months; $1.50 for 
Three Months; Single Copies, 12 cents. FOREIGN 
COUNTRIES, $6.56 per Year, or 3 cents per number 
additional, 


Drawings and Photographs of all new engi- 
neering works or designs, large or small, of interest 
from their magnitude, novelty or originality, as 
well as newly adopted Standard Plans for en- 
qineering structures or details, rolling stock, etc., 
are always desired for early publication. Also 
Brief Technical Notes of the cost or manner of 
executing work, tests of materials, machines or 
other new devices, and News of New Construc- 
tion of all kinds, Letters for publication must 
he accompanied by the name or card of the writer, 


Drawings for publication should preferably 
be in plain black and white, considerably larger 
than they are expected to appear, with letters and 
fiqures in pencil only, all lines clean and bold, 


Coming Technical Meetings. 


American Society of Civil Engineers, New York.— 
Regular me sting, May 2. Secy., John Bogart, 127 E. 2d Sr. 


Engineers’ Ciub of St. Louis,o. —Regular meeting, 
May, 2. “Stsndards of Boiler Efficiency’, Col. E. D Meier; “Fail- 
ure of a Firmenich Boiler’, ©. F. White. Secy., W. H. Bryan, 709 
Market St. 

Engineers’ Ciub of Philadelphia, Pa.—Regular meet- 
ivg, May 5. Secy., Howard Murphy, 1122 Girard St. 

Engineers’ Ciub of Kansas City, Mo.—Regular meet- 
ng, May7. Secy., Kenneth Allen, 19 Deardorff Building. 


Civil Engineers’ Society of St. Paul, Minn.—Regular 
meeting, May 7. Secy , Geo. L. Wilson, City Hall. 


American Society of Mechanical Engineers.—Next 
mooting at Nashville, Tenn., May 8to ll. Secy., F. R. Hutton, 280 
Broadway, New * ork City. 


Engineers Society of Westren Pennsylvania, Pitts- 
burg, Pa.—Regular meeting, May 15. Secy., 8. M. Wickersham, 
Penn Building. 


Boston Society of Civil Engineers, Boston, Mass. 

Regalar meeting, May 16. “Small Pipe Sewers."’ Secy., S. E. 
Tinkhim, City Hall 

Master Car Buliders’ Association-—Next convention at 
Alexand-ia Bay, N. ¥; commencing June 12 Secy., M. N. Forney, 
15 Broadway, New York City. 


American Railway Master Mechanics’ Association. 
— Next meeting at the Thousand Islands, N. Y.; June 19. Secy. 
Angus Sinclair, Chicago. 


Roadmasters’ Association of America-—Next meeting 
at Washington D.O.. Sept. 11. Seey. H. W. Reed, Waycross, Ga, 


Tue rapid growth of our business in the 
past fifteen months, with the large additions 
which we have made to our staff, has com- 
pelled us to move into larger quarters, and 
after May 1 we will be found in rooms 103, 104 
and 105 of the Tribune Building, on the 
seventh floor. Our readers will, we are sure, 
be interested in our recalling that at the close 
of 1886 we were occupying just one office of 
12 by 15 ft.; our new offices occupy almost the 
entire south front on one floor of the main 
portion of the building, and for convenience 
of location, and beauty of outlook are hardly 
excelled in this city. We shall be glad at all 
times to see in them any of our friends and 
subscribers, and trust we shall never find it 
necessary to move again, since there is now 
more room en each side of us. 

We may add that all our subscribers may at 
any time make appointments, or have mail 
directed to our care at the above offices, where 
they will find a reception room at their ser- 
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vice, among other features of which will be a 
complete set of the latest and most valuable 
technical books. We do not often talk about 
ourselves in our columns, but the occasion 
seems to warrant usin once for all thanking 
our rapidly growing clientage for the aid they 
are giving to our efforts to build up in this 
country what the character of our field de- 
mands, the greatest engineering journal of the 
world; a journal which shall be at all times 
and on all questions coming within its scope 
fearless, impartial, just, progressive and 
alive. 


It appears to be the fore-ordained mission 
of this journal to keep the Board of Trustees 
of the New York and Brooklyn Bridge from 
being imposed upon by what would seem to 
be the invincible ignorance or carelessness or 
worse of their Terminal Committee. It is an 
honorable mission, and a necessary one, and 
we shall not shrink from it, so long as it is the 
public interest and safety, and in no sense 
private interests, which we are called on to 
defend, though it. grows a little wearisome 
and onerous at times. Our proper course in 
the matter has been made plainer by the 
absurdly impracticable features of the plan 
which has been adopted in such an obviously 
improper way. The fact that one of the edi- 
tors of this journal happens to have some per- 
sonal interest in the matter has caused us to 
feel no little doubt as to our proper course, 
since we are determined that there shall be 
room for no shadow of just suspicion that the 
columns of this paper are used in any way to 
further private interests of any kind or of any 
persen whatever. Our readers will bear us 
witness that heretofore we have said very 
little in the matter, beyond the bare chronicle 
of current news and of what were, or were 
supposed to be, final conclusions and results. 
No case of mere official impropriety, however 
flagrant ; no mere error of judgment, however 
clear, where there was real room for choice, 
would cause us to swerve from this policy. But 
the question of how to enlarge the capacity 
of the Brooklyn bridge is at present the 
largest and most novel engineering problem 
pending; and its settlement bids fair to 
become something of a cause célébre in engi- 
neering. We cannot in justice to our readers 
keep it entirely out of our columns; and when 
we fiad that persons in authority, for some 
unknown motive of their own, have been so 
little affected by one severe lesson, adminis- 
tered by us in June last, as to adopt a plan 
so far inferior to their first folly as to be 
impracticable even for a day or an hour, and 
when this is done with even more indecent 
haste, and under vastly more discreditable 
and suspicious circumstances, the duty of an 
engineering journal which is to be such in 
fact, and is to be worthy of its clientage, is 
clear. It cannot do less than to expose the 
technical absurdities of such action,as it would 
in any other case. That we have done, as 
fully as seemed at all necessary, in another 
column. Whether it should go further and 
expose in these columns strong reasons not 
yet made public, for believing that it was not 
simply ignorance, but intentional bad faith, 
which led to such proceedings, we have not 
yet decided. 


THIS we may say, that on the basis merely 
of the facts published last week, it is possible 
to avert the charge of deliberate deception 
and bad faith only by assuming such colossal 
carelessness or ignorance as to unfit any man 


for responsible trusts. The pointin question 
isin no sense one of the mere size of an esti- 
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mate for specified work; whether it shall be 
one million, or two millions, or three millions 

All engineers understand that there is often 
plenty of room for differences of opinion on 
these matters, and that the larger sum has ay 
annoying tendency to eventually prove the 
correct one. The charge is something quite 
different from this: that false items aggrega 

ting nearly $4,000,000, for which there was ab- 
solutely no foundation or necessity, were in- 
serted in a comparative estimate which was 
sprung upon a non-technival body at a mo 

ment’s notice, with a request, which was 
acceded to, for immediate action; that, for 
example, there was inserted about $1,000,000 fo, 
desirable street improvements which had no 
necessary connection with the plans whatever, 
since the land could be left uncondemned ani 
built on if desired; that $448,000 was charged 
for storage ground when there was more al- 
ready owned than there was possible use for; 
that $2,200,000 was charged for buildings 
against one plan when only $260,000 was 
allowed for the other, which needed twice the 
track-room and equal platform space, one pai: 
of buildings being elaborate and costly struc- 
tures in no way required if not wished for, 
and the other mere sheds; that $475,000 was 
put in for machinery when there was nothing 
to do but to move a few vable sheaves; that 
more new cars was charged against one plan 
than the other when it admittedly needed less 
for equal accomodation. 


Sucu falsifications of fact bear no relation 
to the ordinary differences of opinion as to 
what work will cost which admittedly must be 
done. And when to this we add the fact thar 
these differences refer only to the largest and 
most expensive plan, and that there were 
two other and much cheaper plans which yet 
would have given far more capacity than the 
one put in contrast with them, ar.d that all 
three of these plans effected operating econo- 
mies paying interest on over $4,000,000 (or be- 
yond question a very large sum) of which no 
mention whatever is made in the comparison, 
the circumstances become additionally sus- 
picious. 

We make no allegations as to motives. The 
gentlemen whose actions are impeached have 
heretofore borne excellent reputations, and 
may be able to so explain their acts as to con- 
tinue todo so. Not we, but the facts impeach 
them. But when we add that the gentleman 
who so conveniently forgot the smaller plans 
and condemned the larger on account of length 
of train and the expense, had advised in writ- 
ing only a few days before the reports were to 
have been made public, “to strike out every- 
thing relating to the 14-car plan, as all really 
inciuded in the larger scheme for 18 cars, and 
by so doing the paper is made clearer ;’’ which 
advice was unfortunately taken after the 
matter was in type, it certainly seems as if the 
chief gain in clearness was a clearer road to 
plausibly forget the smaller plans and object 
to the number of cars and the cost. To be 
sure,all men may change their minds honestly, 
from honorable motives, after however posi- 
tive expressions, but when they do so honestly, 
they do not as a rule do it in secresy and 
haste, on their own individual judgment, in 
defiance of advice which they have them- 
selves sought from experts of their own selec- 
tion, and without even communicating to 
any of those concerned the fact that they have 
changed their mind. Rather,they will consult 
with those concerned, under such circum- 
stances, merely for appearance sake, and for 
fear of error, especially when about to venture 
a second time on unfamiliar ground which 
they have once found treacherous. 

Beyond this brief summary, which we have 
deemed to be demanded by the circumstances 
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and by the interests of the profession, we 
shall not go until the event is decided, except 
to chronicle current news, 


THe ordinance granting the Reading Ter- 
minal Company the right to build the ele- 
vated road in the city of Philadelphia, re- 
ferred to in last week’s issue, is now before the 
City Council, who will doubtless deliberate 
over it With the usual exasperating slowness 
of municipal bodies. We are glad to record, 
however, that there seems to be a growing 
public sentiment in the direction suggested 
last week, the abolition, of the present surface 
tracks, as a return for the franchise permit- 
ting the construction of the new elevated line, 
and it is to be hoped that an amendment to 
this effect will be added to the ordinance. 
The Press published a list of the grade cross- 
ing fatalities to people other than employes 
during the year from April 10, 1887 to April 10, 
1888. The total rumber killed at grade cross- 
ings was nineteen. The number killed while 
walking on the track at other points than 
crossings is also said to be large. ‘The general 
provisions of the ordinance are given upon our 
Engineering News page. 


Either the agitation over the Reading Ter- 
minals or some other unusual cause has 
awakened the Philadelphians to a remarka- 
ble degree of activity. On the same day on 
which the Reading ordinance was introduced 
into Councils, two other vitally important 
matters were taken under consideraticn. One 
isan ordinance authorizing the Mayor to ap- 
point a commission of from three to five 
members *‘ to examine the present system of 
sewerage, and to present plans for the better- 
ment, if the same be desirable in their judg- 
ment, at the earliest date practicable, pro- 
vided that the cost shall not exceed $5,000.’’ 
Perhaps the question whether the sewerage 
system of Philadelphia is susceptible of im- 
provement is still an open one in the minds of 
the Philadelphia councilmen. It is certainly 
easily settled in the minds of any person 
gifted with a sense of smell of ordinary power 
in discerning corruption. It is to be fervently 
hoped by any well wisher to the health of the 
Quaker City that the move for better sewerage 
may not be as long in reaching from words to 
deeds as have the demands for a pure water 
supply and endurable pavements. 

We are glad to record, however, that the 
matter of pavements was the second one re- 
ferred to above. A communication received 
from Mayor Firier stated that after confer- 
ence with representatives of the city railroad 
companies and the city solicitor, he was sat- 
istied thatif an appropriation was made, the 
work of repaving the streets on which the 
horse and cable lines ran might be inaugur- 
ated at once, at a cost to the city for good 
Belgian block pavement of not more than 
$1.50 per sq. yd. He recommended an appro- 
priation of $300,000 to be made. By the fran- 
chise under which the Philadelphia street 
railroads are operated, the companies are 
obliged to contribute a certain portion of the 
cost of laying and maintaining good pave- 
ments on the streets where they have tracks. 
Up to the present time this provision has 
practically been a dead letter. Indeed, we 
believe, it has been stated by city officials, 
thatit would cost more to enforce the ordi- 
nance than to do the paving, hence the city has 
heretofore laid cobble-stone paving at its own 
expense. The city government as reorgan- 
ized, however, has given many proniises of 
reform and it is to be sincerely hoped that 
these first moves in the direction of efficiency 
may be pushed rapidly into execution. There 
can be little doubt that with good paving on the 
principal streets, the present public apathy 
on the subject will lessen and there will be a 


> 


general demand that the present covering of 
misshapen pebbles which at present obstructs 
traffic in the streets of Philadelphia will be 
replaced everywhere by blocks, asphalt, mac- 
adam, telford or bricks. 


Tue New York Central Railroad Company, 
which has sometimes been rather behindhand 
in introducing improvements in methods and 
practice, is now doing some very commendable 
work upon its bridges. Old short spans are 
being renewed with riveted girders witha very 
efficient substitute for a buckle plate floor. 
All iron trusses are kept under constant sur- 
veillance and old members which were de- 
signed for lighter loads than those now in 
vogue, are being renewed at the rate of 8,000 
tons per year, besides numerous complete 
renewals. This example might be profitably 
followed by avery large number of railroad 
companies. Especially in the matter of short 
spans is it true that economy and safety is to 
be found in the long run by the use of rivetec 
girders with substantial floors rather than b: 
the use of short panel trusses. 

The Forthcoming Manual of American 
Water-Works. 





There is perhaps no kind of class publication 
more generally useful and more frequently re- 
ferred to, by those who have any use for it at 
all, that the Manuals giving in small compass 
all the salient facts of great special interests. 
The great exemplar of such manuals is per- 
haps Poor’s Manual of American Railroads, 
which has grown from an insignificant begin- 
ning twenty years ago, to an immense book of 
reference which is indispensible tv those 
having anything to do with railroads, and 
which i! it were to suddenly stop, would reveal 
to many men, what they hardly think of now, 
how yreatan aid itis tothem intheir daily 
work. While such interests are young, men 
get along without such aid somehow, for the 
very good reason that they have to do so, but 
when the need has once been supplied, they 
soon begin to find it a practical necessity. 

The next greatest single interest in this 
country is probably the water-works interest, 
and to fill the same need in some degree we 
began in 1883 the publication of ‘* Statistical 
Tables of American Water-Works,”’ which 
were compiled for us by Mr. J. James R. Crokgs, 
C. E., of this city, and which were so generally 
appreciated that three successive revised edi- 
tions of them have been issued since. The 
success of this work has encouraged us to 
greatly enlarge its scope, and to publish here- 
after what will be known fs the ** Engineering 
News Manual of American Water-Works”’. 
As with most such works, many of those con- 
cerned will hardly begin to appreciate how 
much usethey have for a complete work of the 
kind until they get it, but that they appreciate 
it pretty fully, nevertheless, our past experi- 
ence shows. 

We wish, therefore, to call the especial at- 
tention of every man who is interested in 
water-works, to the fact that we are compiling 
such a new and complete Manual, and that it 
will describe, as they now stand, the water- 
works of every city and town in North 
America, having a public water supply sys- 
tem completed, under construction or pro- 
jected with fair prospects of being built. 

The demand which even now exists for a 
correct and complete Manual of the kind, and 
the manifest advantages that such a book will 
have for all water-works men, has led us tu 
spare no pains in collecting and compiling the 
fourth edition of what we have previously 
published under the less comprehensive title 
of ‘Statistical Tables of American Water- 
Works;’’ but everyone who has attempted a 
work of this kind knows how difficult it is to 


obtain full and uniform reports from a large 
number of widely scattered interests, and 
that, even if the attempt is continued year 
after year, many will not be up todate. When 
we began work on the Manual we found that, 
from some _ water-works, reports for the 
** Statistical Tables ’’ had not been received for 
several years, and the first thing to do was to 
bring up every report to date. Witb this end in 
view we bave written to every water-works in 
the United States and Canada enclosing a 
copy of all the data we have concerning their 
works, and urging them to correct it to date 
and make such additions as were necessary 
for absolute completeness. 

We, therefore, wish to call the especial at- 
tention of delinquents to the fact that a very 
considerable number of water-works have not 
yet responded to our requests by returning 
the above mentioned data corrected and 
amplified, and to request them to do so at 
once, as a correct report from each water- 
works will prove greatly to the advantage of 
the sender, and will be of value toall other 
water-works men as well. We must have 
such reports in some way, and thanking 
heartily the large majority who have promptly 
responded to our appeals, we ask the others 
if they, too, will not join the procession 
speedily. 

We also especially wish for advices as to any 
new water-works in progress of erection or 
projected, that we may include these in our 
Manual, 

A few words may be added, perhaps, regard- 
ing the Manual itself. Its main subject mat- 
ter will be arranged in tables, by States, but 
for convenience in making summaries the 
classification of States will be by geographi- 
val sections instead of in alphabetical order, 
as formerly. As has been stated, there will be 
a list by States of works which are projected 
or in progress,and also a table showing the 
yearly growth in numbers of water-works in 
this country, the growth for 1887 being illus- 
trated graphically by the aid of a map show- 
ing the location of new works for that year. 
The Manual will contain complete tables of 
summaries and also deductions in the text il- 
lustrating and emphasizing all the important 
conclusions which can be drawn from the 
data presented in the reports; in fact, a digest 
of all the data obtainable concerning the 
water-works of our-country. Articles will be 
given, likewise, upon the organizing of water 
companies, and the preliminary steps neces- 
sary in locating a source of supply, contract- 
ing for and constructing, and maintaining and 
extending them when completed. A directory 
of water companies and their officers, of hy- 
draulic engineers, of water-works contractors 
and manufacturers of water-works supplies, 
together with mucb indispensable informa- 
tion for water-works men will be additional 
features, 

After this summary, we trust we shall 


“hardly need to ask again the codperation of 


all interested in water-works in making the 
work complete, but we again especially re- 
quest those who have not sent in a report of 
their works to do so at once. 


— i ee— 
The Water-Works Convention. 


The Convention of American Water Works 
Superintendents held last week in Cleveland, 
O., was notable in point of numbers attending 
—some of the members coming from as far 
away as Denver and Colorado Springs, from 
New Orleans and from Atlanta—while the 
presence of such notable hydraulic experts 
as Fanninc. Hermany, Tupss, BENZENBERG, 
WHITELAW and GereckE, besides many others 
of well known ability in their special field, 
gave to the meetingJian importance, whieh 
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under other circumstances it might not be en- 
titled to. The papers were all of a high 
character, valuable for the amount of practi- 
cal instruction and suggestions they con- 
tained, and the Association is to be congratu- 
lated on having in its ranks men who are will- 
ing to take trom the busy hours of their fully 
occupied days the time necessary to prepare 
such well considered essays for their brethren, 
who in turn, let us hope, cannot Tail to be stim- 
ulated to go and do likewise in the coming 
year. Much eredit is to be given for this re- 
sult, inthe prudent choice of a place of meet- 
ing. A more central or accessible place than 
Cleveland is not easily to be found, hotel ac- 
commodations being excellent and the prices 
reasonable. In these two latter respects the As- 
sociation was most favored, and from our per- 
sonal experience we know how very important 
a part they play in the success or failure of a 
Convention. 

The exhibits of the Associate Members 
formed anew and most important feature at 
this Convention, and its complete success in- 
sures its continuance in more generous pro- 
portions at similar future meetings, thus add- 
ing new dignity and importance to such as- 
semblies as well as proving a great convenience 
and a source of profit to the Association. 

Considered socially, the meeting throughout 
was of a most genial and enjoyable charac- 
ter; these men, who are themselves mainly 
constructed on the “gravity system’ were ap- 
parently glad to get away for a brief week 
from the eternal “pressure” of their daily 
lives, and have a good time generally with 
kindred souls. We are sure that, as we write, 
each one of them is better equipped intel- 
lectually for the duties he returned to, by 
reason of bis short holiday, and each Water 
Department or Company which they are serv- 
ing will be repaid many fold in the coming 
twelve months for the week’s absence of their 
Superintendent. Let us hope that in the esti- 
mates of the next year, each such Department 
or Company will include a liberal allowance to 
send their Superintendent to the Louisville 
meeting. 

We give up a large part of our space this 
week to a full report of the proceedings. 


EE ~ 


The Past and Future of New York. 

There is no phase of modern civilization 
more remarkable than the phenomenal growth 
of cities, nor is there any of equal importance 
which has been less thoroughly and systema- 
tically studied. For the correct and rational 
projection of almost every kind of engineering 
work, as notably every form of municipal im- 
provement, and in less degree of lines of in- 
ternal transportation, some reasonably correct 
forecast of what growth the next two or three 
decades will show is of extreme import- 
ance, yet it is often the last thing studied, 
and when a study is attempted at all, it is 
often hasty and perfunctory; one reason for 
which may well be that such a study, to be of 
any worth, requires a laborious comparison of 
multitudinous statistics, and is in a line of in- 
vestigation somewhat outside of the routine of 
engineering Work, and for which the latter is 
not in itself an especially good preparation. 

For these reasons, and because there 
happens now to be several different public im- 
provements of magnitude now under active 
consideration in New York ard its immediate 
neighbors which are really a part of it, we 
have determined to make as careful a study as 
possible of the past and future of this metro- 
polis, so far as the future ean be judged by the 
past, and in doing so to make the facts of 
ecord by which any one else can check these 


conclusions or form his own independently. 
To do this effectively necessarily requires a 
more or less careful comparative study of 
what may be called the older and younger 
sisters of New York—London, Philadelphia 
and Boston,so that a study of one may be 
called in a measure a study ofall four cities. 
And as the laws of municipal growth are more 
or less common for all cities such a study has 
a certain application also to cities like 
Chicago, St. Louis, Cincinnati, ete. ; enough at 
least to be an excellent foundation for a like 
study of their past and future, which we shall 
hereafter attempt, although those cities are 
too modern, and haye grown up under too dis- 
similar conditions from New York, to make 
the facts in regard to them of particular value 
in forecasting the future of New York. 


We give on the following pages a mass of 
figures which we realize may only serve to 
repel the careless eye, yet which tells a story 
which is well calculated to fire the imagina- 
tion as well as instruct the judgment, because 
it not only shows beyond the power of doubt 
that New York is destined in the éarly future 
to become the greatest city of the world, as is 
generally admitted, but enables one (in connec- 
tion with some further figures which we have 
yet to present) to form a tolerably close es- 
timate of when this is likely to come about, 
and how the population will be distributed on 
the area surrounding Manhattan Island where 
the growth must chiefly be. For, by the term 
“New York’’, when not otherwise qualified, 
will hereafter be understood in this discussion 
the entire area which makesup the metro- 
polis, including Brooklyn, Jersey City, New- 
ark, etc., and not the mere political New 
York, which will be designated as Manhattan 
Island. The ‘‘ annexed districts’? of West- 
chester Co. has been included in the statistics 
for 1880 with Westchester Co., as it was in 
all preceding censuses, for equality of com- 
parison. 


The growth of the entire city population of 
the United States, by comparison with the 
entire population is shown in Table VII. In 
Table VIIL. are given analogous facts in re- 


gard to England, France and Germany. Re- 
garding as ‘“‘cities’’ all places of over 8,000 
inhabitants, according tothe census classitica- 
tion, the steady increase in the proportion of 
city population from 3.3 per cent. in 1790 to 
22.5 per cent. in 1880--so rapid an increase 
that the difference in percentages them- 
selves rapidly increase—is one of the most re- 
markable features in all the tables given. 
Whereas the decimal increase of total popu- 
lation (except for the check due to the war) 
has been practically constant at 32.7 per cent. 
the increase of city population has been 64.1 
per cent. 

Were the same ratios to continue it would 
take comparatively few decades to bring the 
entire population into cities, which is absurd. 
There is a certain natural superior limit to the 
growth of cities, which we can readily see to 
be that enough must remain in the country to 
raise food for the entire population. Tuking 
the world as a whole, only those thus needed 
will do so. The rest will flock to the towns 
where most of the other industries of man 
are most conveniently carried on, and engage 
in those occupations which minister to the 
comforts,,taste and luxury of man, rather 
than to his bare subsistence. As the higher 
wants of man are boundless, whereas, on the 
other hand,the amount of food that any man 
can consume is strictly limited, we may be 
quite sure that no more men will till the 
ground than are needed for the latter end. 
As agriculture improves, and machinery takes 
the place of human labor the town population 
will advance, As the mechanical skill of a 


country advances, so that it can supply other 
peoples as well as its own with the higher 
products of human labor, the town population 
will likewise increase, and in small regions 
like England and New England, this may v 7 
£0, as it has gone, to the point that not nearly 
enough people are left in the country to sup- 
ply food, which has to be obtained by imp a 
tation. In England and Wales, as shown jy 
Table VIII, the town population has reaches] 
the enormous aggregate of over 60 per cent, of 
the population. In New York and New Ej-. 
land the proportion must be even larger, W. 
have not compiled the exact figures. 

Nothing like this is possible of the United 
States as a whole, which will probably always 
be a food-exporting, and almost certain], a 
self-sustaining nation. On the other hand, in 
no other country in the world is so litt\. 
human labor used to produce a bushel of 
wheat or other product of the earth, becanse 
of the excellent agricultural machinery, while 
the ingenuity and mechanical aptitude of tho 
people is so great as to make it probable that 
an increasing proportion will be diverted frow 
agriculture, as manufacturers become more 
firmly established. It is, therefore, a toler- 
able certainty that the very moderate estimate 
given of the future growth of city population «; 
the United States as a whole, increasing from 
22.5 per cent. of the whole population in 188) 
to only 31 per cent. in 1950, will be more than 
realized, while it is the opinion of the best 
statisticians that the figures given for total 
population are likewise reasonable. 300,000,000 
seems a large population to have even 62 years 
from now, but it would still give a population 
of only 100 inhabitants per square mile, 
whereas that of France, which is on the whole 
a self-supporting country agriculturally, is 181 
per square mile. 

This leads to the striking conclusion that 
the ToTAL city population of the United States 
is likely to about double between 1880 and 
1900, and to again double between 1900 and 
1920, so that in or about that year it will be 
four times that of 1880. 

The population of New York City has here- 
tofore grown very much faster than that of 
the country at large, as will be seen by com- 
paring Table IIL with Table VII. Whereas, 
the whole population has increased since 1824 
at the average decimal rate of 31.7 per cent. 
that of Manhattan Island only has been 45.3 
per cent. and that of the whole Metropolis, 
properly so called, has been 48.2 per cent. 
This growth has been far more rapid than the 
growth of Boston and Philadelphia (Table 
V.) which, as will appear more fu'ly from a 
table which we shall give next week, has been 
35.7 only for Philadelphia, and 31.9 per cent. 
for Boston proper, or including the suburbs 
also (as it is more just to do) 43.9 per cent. 

Is this increase likely to continue; and if it 
does at what figures will the population of 
New York arrive and where wiil the 
added population live? That is the question 
we have set ourselves, but it is more easily 
asked than answered. In Tables I., II, and 
IIL, we give about all that the past can tell 
profitably for the century preceding 1880, and 
in Table 1V., what is on the whole the most 
reliable evidence as to recent tendencies for 
the seven years succeeding 1880. The parsi- 
mony of our Government, in refusing to take 
a census every five*vears instead of every ten, 
as was strongly urged by the last Superinten- 
dent of the Census, makes an investigation of 
this kind more difficult, especially at this 
time in the decade, but we have to take such 
data as exist. 

The pressure on Ouy¥ space is so great this 
week that we are unable to continue our dis- 
cussion in this issue. 
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TABLE I. 


poPULATION OF THE VARIOUS COUNTIES AND SECTIONS MAKING UP THE METROPOLIS OF NEW YORK, IN EACH DECEN- 
NIAL CENSUS, 1790 To 188) INCLUSIVE. 











1880 1870 1860 
Hudson Co., N. J.--- «--+- 187,944 129,067 62,717 
Bergen Co., “+ e+ sees 36,786 30,12: 21,618 
Passaic Co., “* 68.860 29,013 
Union Co., a 27,780 
Essex Co., 9 sereseees 98,877 
Total, New Jersey...-.- 539.090! 391.303 240,005 


1,164,673 | 


New York Co.,.------- 942.292 = 813,669 








Westchester Co..- 150,614 131,348 99,497 
Total, N. ¥..---+---.0-00- 1,315,287 | 1,073,640 913,166 








419.921 
73.803 


599,495 
90,574 


Kings Co. cake dedee 
Queens CO,..-+++-+-++++ 






































336,513 


Total, Long Island 





690,069 493,724 
Richmond Co...-..---- 38,991 33,029 25.494 
Total Metropolis..... +--+ 9,583,437 | 1,991,696 1,515,176 
Pp. C. Increase, as below, 28.5 27.8 
7 N. Y. State, 15.9 2.9 
New Jersey, 24.8 34.8 
_ London, 17.2 16.4 











Remarks:—In order to make the comparison astrietly 
fair one the pepulation ot the entire counti s given is 
included throughout. This includes some considerable 
areas which are even now chiefly farming regions, but 
no considerable popuation. The situation of the 
counties is shown on the small scale map. There are 
certain small discrepancies in the figures for popula- 
tion for the various censuses. These are ¢_mpiled 
from the volume for each census, 

The various counties areas follows: 

Hudson Co, Chiefly Jersey City and Hoboken. 

Bergen Co. All small suburban townships, the larg- 
est being Englewood and Lodi. 

Passaic Co. Chiefly Paterson (51,031) and Passaic 
(6,532). 

Union Co, Chiefly Elizabeth (28,229), Plainfield and 
tah way. 

Esser Vo. Chiefly Newark (136,508), Orange (13,207). 

















1550 1840 1830 1820 1810 1800 1790 
21,822 9,483 ae — - = 
14,684 13,223 22,414 18,178 12,601 
22,538 16,734 — — 
T3944 44,621 41,928 30,793 25,924 22.269 17,785 
132,988 84,061 64,342 48,971 42,587 37,425 = - 30,886 
312,710 203,007 123,706, 96.375 60489 33,131 
48,686 36,456 32,658 30.272 27,428 24.003 
573,810 361,596 156,344 126.645 87,917 7,134 
138,882 47,613 11,187 8,303 5,740 4.496 
36.833 30,324 . 21519 19,336 16,891 16.014 
175,715 77,937 42,813 32,706 
15,061 10,965 7.084 6,185 6,347 4,563 3.835 





5 353,702 244,206 202,218 152,536 81,864 
66.8 44.8 20.8 319 87.3 
27.5 39.8 43.0 62.8 73.1 
$1.1 15.61 2.9 16,2 14.6 
26.2 





23.51 9.2 19.2 —— 


New York Co. Manbattan Island only. The popula- 
lation of the annexed wards (23 and 24, 41,626 in 1580) 
has been substracted from N. Y¥Y. Co. and added to 
Westchester Co. in 1880, in order to preserve equality 
of comparison. 

Westchester Co, Extends 43 miles up ihe river, but the 
population is pearly all suburban. Yonkers (18,892) 
and Peekskill (6,893), ehief towns outside of annexed 
wards. 

Richmond Co, Consists entirely of Staten Island. 
Population chiefly at north end. 

Kings Co. Chiefly Brooklyn (566 663) with the country 
towns of Flatbusn, Flatlands, Gravesend, New Lots, 
New Utreeht. ; " 

Queens Co. Chiefly Long [sland City (17,129) Flushing 
(15.906) Hempscead (18,164). The county extends out 
some distance on Long Island, but the population ts 
mostly at the extreme west end, 


TABLE II. 


IN REASE OF POPULATION IN DECENNIAL PERIODS FOR VARIOUS SECTIONS OF 1HE METROPOLIS OF NEW YORE, 
1790 TO 1880, 

















































































































































1870 1860 1850 1840 1830 1820 1810 1800 1790 
to to to to to to to to to 
1880 1870 1860 1850 1840 1830 1820 1810 1800 
Hudson Co. Sidutcetvent 58,877 66,350 40,895 
NY err 46,090 44,962 24,933 «2,693 
CHU Gi awa cb resccccseccces 42.820 39,986 41,189 17,026 
DOD BBs iesas ce cceccgvscs 147,787 107,017 19.719 
Manhattan Island..-..---. 222,381 | 128,623 | 298,122 | 202,837 | 109,703 79,301 5, 
Westchester Co....-.-.....++ 19.266 31,851 41,234 10,577 12,230 3,818 2,844 
Total N. Y. proper ..--..-- 241,647 160,474 339,356 212,414 121,933 83,819 29,699 38.728 30,783 
PON Wnt eS evecnn os tocsecee 179,574 140,799 140,240 91,269 27,076 9,350 2.884 2,563 1,245 
QUEONB CO, ...ccc.ce. crcceces 16,771 16,412 20,558 6,509 8,048 757 2.183 2,445 877 
Total Long Island.......-. 196,345 157,211 160,798; 97,778 35,124 10.107 5,067 5.008 2,122 
Staten Isiand ............ 5,962 7,537 10,431 * 4,096 3,881 #99 838 784 728 
Total Metropolis......---- 591,741 476,520 | 617,602 376,215 180,657 109,496 41,988 49,682 70,672 


TABLE IIL. 


PERCENTAGES OF GROWTH OF POPULATION FOR VARIOUS SECTIONS OF THE METROPOLIS OF NEW YORK, IN DECEN- 
NIAL PERIODS, 17°50 TO 1880. 


| 
| 


1870 1860 | 1850 
to to | to 
1880 1870 1860 


BO Bev ccdi sé sec 






































Av’ge. 
1840 1830 1820 1820 1810 1800 1790 
to to 1o to to to to 


1850 1840 1830 1880 1820 1810 1800 






























































! te 187.4 130.1 — 

Bw ce vicadccisonessé eden eeed % 33.7 (65.7) (6.4) 36.2 35.4 18.5 71.4 20.3 
CUR SS blwetls cee bdaccdaen cs qaties énnesmam imdb " 

Total, New Jersey 80.5 58.2 30.7 21.4 49.2 15.0 11.4 25.8 
Mannattan Island. . 57.8 64.9 54.0 30.3 45.3 28.4 59.3 82.6 
WHOSE de vincagsaseesecses 3 ‘ 70.8 19.7 33.6 11.7 29.0 7.8 10.4 14.3 
Total, N. ¥. proper: «....+.00sse2000- 22.5 17.6 59.1 58.8 50.9 53.3 42.6 23.4 44.1 53.9 
p> EES Pe eee 50.4 101.0 191.7 131.8 83.6 94.2 34.7 44.7 27.7 
QOS en ccivencetis vn te ckccesis 22.7 28.6 | 55.8 215 36.1 3.5 27.1 11.3 14.5 5.5 
Total, Long Island.,......-...-.-+-: 39.9 46.7 91.5 125 5 82.0 30.9 66.2 18.3 22.1 10.4 
emt, BONO sake nes ckin ce tictcasesss 18.1 29.6 69.3 37.4 54.8 14.5 35.9 15.7 17.2 19.0 
Total Metropolis. pekasavevcsatdesne's 29.7 31.4 68.8 680 61,1 44.8 48.2 208 31.9 7.3 
i 2 dab cB kecbsbearscdiers o< 159 12.9 25.2 27.5 26.5 39.8 24.4 43.0 62.8 73.1 
NOU DOMED Ls <ibdickesc etevccsesess ss 24.8 34.8 | 37.2 31.1 | 163 156 26.4 12.9 16.2 14.6 

ondon........ i ee ae elae ks 17.2 164 18.7 26.2 | 23.5 19.2 21.5 | small 
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TABLE IV: 
NEW BUILDINGS ERECTED, CITY OF NEW YORK 1865. 1887- 


(In 1868 to 1872 inclusive the cost of building was 
abnormally high. 


Years. Total No Bdgs. Av. per Year. 








| Value Value per Bdg 
Date. (No. No. |1=$1000 No. 1=$1000 
1868 70 3 6.713 (19,539 » 248 M51 16,310 
1871-75 5 8.615 (130,30) 172 16,060 15.1.0 
1876-80 > 8,800 wO.171 1760 19.254 LO.n0 
1881-85 | 5 14.147 [219,424 9 2,829 43.865 15,510 
1886-57 2 R471 [125.819 4,235 12,910 14,890 

Private Dwellings. 
1868-70 } 3.354 19 al 1.138 16,647 14 89 
1871-75 5 2,838 40.655 nO 8,127 14,910 
1876-80 > 3,744 7 270 755 7,454 Y STU 
1881-85 5 3.6358 455 i24 10,087 1.930 
1886-87 2 2,497 ST 2st 1.239 18,618 14,9 
1S88-90 6c Est) 3.600 120 
renements 
1868-70 ; 2 062 25.539 OS7 8,513 12,390 
1871-75 5 $884 7 102 12,00) 
1876-80 5 2.358 472 4.612 9,770 
1881-85 5 3,9R2 796 10.060 12,800 
1886-87 2 1,298 13,476 649 0.738 10,480 
1883-90 Est 1.800 600 
Apartment Houses and Fiats 

1868-70 ; 1 150 15.000 
1871-75 5 113 $158 23 632 7.450 
1876-80 5 749 14,950 150 2.900 19,9350 
1881-85 5 2.019 59,410 404 11,882 20,410 
1886-87 2 2,297 48,952 1,149 24,40 21,200 
1588-90 Est 3.600 1,200 


Business. Hotels and all other Buildings. 


1868-70 ; 1,206 33.900 452 11.303 26.170 
1871-75 5 1.780 30546 356 7.900 22,220 
176-80 5 1.919 20,800 th4 4,178 10.880 
1881-85 5 4,518 58,177 902 11.635 12,900 
1886-87 2 2,379 26,175 1,190 13,087 11,000 
1888-90 Est 3,000 1000 
Summary. 
Decade 1881-90 

Class of Resi- Deeca’e Per cent 

dence, 1871-80 Actual Esti- incre ase 


Total. 


to 1887. mate. 
Dwellings, 6.135 600 9.735 47.2 
Tenewents, 3,280 1,300 7,080 13.4 
Apartment H., 4,316 3,600 7,916 818.3 
Total Res’e 15,731 9,000 24,731 80.3 
Business, 6,887 $000 6 SRT 186.1 





At the beginning of the period covered by this table 
there were about 14,000 tenements in New York. 


Remark.—This table appears to indicate that the 
population of Manhattan Island will be increased about 
80 per cent. more in the decade 1880-90 than it was in the 
deeade 1870 80. or 400,286, which will make the popula- 
tion in 1890 1.561,959, an increase of 54.37 per cent., 
against only 23.3 per cent. in the previous decade, 


TABLE Y. 
POPULATION OF BOSTON AND PHILADELPHIA BY 
DE. ENNIAL PERIODS. 


Boston. Philadelphia. 








Date, 

Suffolk 3 Decenn’'! Popula- Decenn’l 

Co. Count’es Ipcrease tion. Increase 

1880 387.929 742,789 847,170 
1870 270,802 593,670 149,119 674.022 173,148 
1860 192,700 482,177 111,495 565.529 108,495 
1850 144,517 351,409 130,768 408,762 156 767 
1840 95,773 234,728 116,681 258,037 150,725 
1830 62,163 175,622 59.106 188 797 169.240 
1820 43,890 141,833 33,789 135.637 53.160 
1810 $4,381 118,415 23 418 111,210 24,427 
1800 28,015 102,159 16,256 81,009 0,201 
1790 87,612 15,547 54.391 26,618 





The three counties which are assumed above to make 
up metropolitan Boston are, Norfolk, Suffoik practi 
eally Boston proper only). and Middlesex, with the city 
of Lowell exeluded. Philadelphia is for the city only, 
not including Camden or suburbs. 


TABLE VIL. 
GROWTH OF POPULATION OF LONDON, 1801-1881, 


Date. Population. Per Cent. Decen- 
nial Increase. 

1801 864,035 

1821 1 227,590 19.2 

1841 1,872,365 23.5 

1851 2,362,236 26-2 

1361 2,803,989 18.7 

1871 3,254,260 16-4 

1881 | 3,814,571 17.2 


Av. 1821-81 21.5 








344 


TABLE VII. 


GROWTH OF THE TOTAL POPULATION AND CITY POPULA- 
LATION CF THE UN(TED STATES, 


onulation.|City Population in Cities of 
Total Popslation. 8.000 Inhabitants and over. 


Inerease 
in p.c, City 
Popula’n. 


“Per cent , 
of Total 
Popula’n. 


Per 
cent. 
Iner. 


Total City 


Actual, Popula’n. 


3. 131,000 
3. 0.6 211,000 
4.9 357.000 
4 475,000 
, : 865.000 
1,455,000 
2,898 000 
5,072,000 
8,072,000 
11,319,000 


1790 83,924,000 —_— 
1809 ~=—-5B 308,000 35.1 
1810 = 7. 280,000 36.4 
1820) }=—- 9,6 34 000 33.1 
6 
7 


1830 =12,866,900 33 
pa40 
1859 
1860 
1870 
1880 


17,0 59,00) 32. 

23,192 00) 35.9 2. } j 
31,443,000 35.6 i 

38,558,000 22.6 

50,156,000 30.1 


Average, 32.7 per cent. 
ESTIMATED FUTURE GROWTH OF POPULATION. 


1890 
1900 
gly 


64,779,000 
23,664,000 
108,057,000 
1920 139,650,000 
1930 IRu 24<, 00 
1940 232,798,000 
1950 300,67 ',000 


29.16 16,195,000 
3 21,752,000 
29,175.00 
49,102,000 
47,271,000 
69,839,000 
93,087 000 


At an estimated annual growth of only 25.89 per cent. 
the population in 1950 will still be: 


105 1) 251,374,000 31.0 77,925,000 


A part of the break in growth of population shown in 
1870 is, of eourse, due to the war, but a part of it is 
known to be due to imperfections in the census, es- 
pecially in the country distriets. To this latter cause is 
also largely due the apparent irregularities in the 
growth of city population shown in the same and fol- 
lowing census 


TABLE VIII. 


URBAN TO TOTAL POPULATION IN ENGLAND 
AND WALES AT DECENNIAL PERIODS. 


RATIO OF 


Percentage. 

Total Popu- Urb. Popu- 
lation lation. 

1 = 1,000 1 = 1,000 Urb. of Increase 
Total. in do. 





1861 17,928 9,156 51.0 


1861 20,066 10.933 54.5 


1871 22,713 12,911 56.8 


Iss] 25,968 15,445 59.6 


Average of Great Britain and Ireland..... 39. per cent. 
= 7 Ek cexataipnsdecdcabaaine a 5 
“ Germany. 


POPULATION OF LARGE CITIES OF ENGLAND AND WALES 


Per 
cent of 

total 
popu- 
lation. 


14.7 


1881 1861 | 1841 1821-1801 


London. 2.804 1.379 | .959 
Five cities now | 

over 250,060 inhab, 2.096 1.490) . 518) .339 8.1 
Six cities now be- 
tween 100,000 and 
250,000, .... 986 «6.628 -263 | .173 


PER CENT. * DECENNIAL GROWTH. 


Average. 


London 16.6 | 20.0] 18.9 | 19.9 18.8 


Cities of 250,00) 18.6 23.6 | 37.2 | 23.6 25.6 


C.ties under 250,000) 25.3) 20.9 | 27-9 | 38.3 24.3 


TABLE IX, 
INCREASE IN [HE VALUATION PER HEAD OF POPULATION, 


1860 1889 
New England Srates. $610 $1,235 102.5 per cent. 
Middle wna §25 1,430 172.2 = 
Southern > poses 595 299 (49.7) 
Vestern&Pacifle * as 450 850 88.9 “ 


Increase. 


"$615 


$940 (52.9 percent.) 


Nore, 
bered: 

1. It represents simply wealth por head of popula- 
tion. and thus represents not the growth of total 
wealth, but simply how much faster wealth increases 
thau population. 

.. Phe apparently slow growth of wealth per head in 
the West is apparent only, and solely dae to the con- 
stant influx of vast numbers of poor but productive 
immigrants. 

3. Thea parent decrease of wealth in the South is 


In considering this table, it is to be remem- 
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purely fictitious, and results from the transfer of 
4,000,000 or more negroes from the numerator of the 
fraction. where in 1860 they officiated as chattel prop- 
erty, iato the denominator of the traction in 18-0, 
where they now serve merely to swell the population 
by so many impecunious units, thus producing an 
apparent decrease of wealth where, in reality, there 
bad been a considerable increase even in 1880, an in- 
crease which is now progressing at a lar more rapid 
rate. 

4. This error of fa:t in the South vitiates the average 
forthe whole United States, which to tairly show the 
facts, should show an increase of 80 to 90 per cent in 
wealth per bead in addition to the increase of about 69 
per cert. in the populat on,equivalent toabout tripling 
the total wealth in the 20 yeurs which include the war. 


PERSONAL. 


. 


OrTtTo GRUNINGER, C. E., died in this city April 24, 
at the age of 41. He was the agent in this country 
for the Abt rack-rail system of railway for heavy 
grades, and was one of the best informed men in the 
world on the theory and practice of rack and in- 
clined railways. Mr. GRUNINGER came to this 
country in 1869 at the request of Mr. RIGGENBACH, 
the promoterof the Rigi Railway, in Switzerland, 
to examinethe Mount Washington Railway in New 
tHiampshire. He made a very careful and complete 
report, embracing every detail of construction, and 
the Rigi Railway was built practically in accordance 
with the information given in this report. Later he 
became interested in the improved form of rack, in- 
vented by Mr. ABT, and finally became associated 
with that gentleman. Mr. GRUNINGER was a man 
of fine qualifications in both civil and mechanical 
engineering, and was ofa genial though rese.ved 
social eharacter. Hisdeath isa loss to the profes- 
sion, and he leaves many friends who will regret 
him. 


Col. CARY A. WILSON has been appointed Chief 
Engineer of the East Tennessee, Virginia & Georgia 
system. He will have headquarters in New York. 


FRANK A. SAWYER, Superintendent of the Maine 
Consolidated Electric Light Co., of Portland Me., 
has resigned. 


Horace T. ROCKWELL, Chairman of the Water 
Board, Boston, Mass., has resigned his position. 


L. F. Lorer, Engineer of Maintenance of Way, 
Pennsylvania R. R.. at Logansport, Ind., has been 
appointed to a similar position on the Cleveland & 
Pittsburg R. R. 


CHARLES S. CHURCHILL has been appointed Chief 
Engineer of the extension of the Norfolk & Western 
R. R. from Elkton, W. Va., to Ironton, O., about 
200 miles. 


WM. SIBLEY, General Superintendent of the Cin- 
cinnati & Southeastern R. R., has resigned, and 
the Receiver has assumed his duties. 


H. BIssELL has been appointed Chief Engineer of 
the Boston & Maine R. R., with office at Boston, 
Mass. The office of Master of Maintenance of Way 
of the Eastern and Northern divisions is abolished. 


unin a 


CORRESPONDENCE. 
Copying Tracings by the Davy Process. 


Office of Borough Engineer. 
STAMFORD, Conn., March 29, 1888. 
EDITOR ENGINEERING NEWS: 

Can you give the details of the ‘‘ Davy Process” 
for copying tracings ? I am told that by this pro- 
cess, we will obtain black lines on a white ground, 
but unfortunately we were not furnished the 
formula. Can you help us to it. 

Respecfully yours, 
W. B. PIERCE. 

{The fullest description of the various pro- 
cesses for copying traeings which we have 
anywhere been able to find is contained in 
ENGINEERING News of November 27, 1886, a 
reprint of a paper by Benyamin Howarp 
Tuwalte before the Institution of Civil Engi- 
neers. Of the 12 processes described, 10 pro- 
duce dark lines on a white ground. The 
**Davy’’ process to which our correspondent re- 
fers is not described, or at least not under that 
name, and we are unable to state what the 
process is. Perhaps some of our readers can 
enlighten Mr. Pierce, or if they have experi- 
mented with the various processes described 
in Mr. THWAITE’s paper, can state which gives 
the best results, in practical use. Messrs. 
Keorret & Esser, of this city, have an excel- 
lent process—the formula for which we under- 
stand is kept religiously secret—for obtaining 
black prints on a white ground, and will make 
copies by it at reasonable rates. A process 
has been in use for some years in the largest 
draughting office in the country, that of the 
Baldwin Locomotive Works, which gives dark 
brown lines on a white ground, and is fairly 
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satisfactory in results and ease of maniy)i!q- 
tion. Weare informed, however, that this jyro. 
cess is patented. In this connection it seen. 
pertinent to call attention to the great jy). 
provements and reductions ip cost which hay. 
taken place within the past few vears in thy. 
photographie reproduction of drawings ready 
for printing. Of course the expense of th), 
process is still considerable compared wit}, 
such methods as the blue process; but jp 
cases where a large number of copies is (.. 
sired of moderate size drawings, unless it j- 


a 


very inexpensive boy who makes the prints. 
the cost of making and printing a cut wi)! 
easily bear comparison with the blue proces. 
now so universaliy used.—-Ep. Ena. News. 


Long Switch Ties vs. Short. 


Richmond & Danville R. R. Co 
GREENSBORO, N. C., April 8, 188s 
EDITOR ENGINEERING NEWs: 

In the description of the “ Standard Point Switc! 
of the Boston & Albany Railroad” on page 244 of 
your issue of March 31, it is stated that ‘‘a featur 
especially worthy of note is the discarding of ¢)) 
usual long switch ties and the use in their place «: 
ordinary ties, staggered.” 

I would ask if the use of ordinary cross ties 
“staggered ’’ is offered as an example of improved 
practice. And if so, wherein is the improvement as 
compared with the use of long switch ties in sets 

Switcu 

{There is room for considerable difference 
of opinion on this point, and it will be ob- 
served that we did not assert it was an ‘ex. 
ample of improved practice ’’ but only “ a fea- 
ture especially worthy of note’. There is, 
however, much to be said in favor of the use 
of ordinary ties at switches as elsewhere, as 
well as against their use. The long ties are 
expensive; they are difficult to renew; they 
have for the most part to be renewed in sets; 
their life is apt to be shorter, and the extra 
support which the inner rails get because of 
interlocking is in a measure called for by the 
extra pounding they get because of the frog 
and the greater number of wheels which puss 
over them. On the other hand, the long ties 
make a much neater looking job, and there 
are other evident arguments in favorjof them 
to account for their almost universal use. 
We cannot undertake to decide the question, 
and if any one has actual records of compara- 
tive experience we shall be glad to present 
them. All we say is that the use of the ordi- 
nary ties at switches cannot at the worst be 
unqualifiedly condemned as bad practice, and 
it may be on the whole the best, at least in 
certain localities. Ep. Ena. News. | 

a _ 

THE number of ships which passed through the 
Suez canal last year was 3,137; gross tonnage, 
8,430,043tons. Of the3,137 ships which went through 
the canal last year, 2,330 ships were English, leaving 
a balance of only 807 ships carrying flags of other 
nations. In this balance, France figured for 183 
Germany for 159; Italy for 138; Holland for 123: 
Austria (and Hungary) for 82 ; Norway for 28 ; Spain 
for 26; and Russia for 22. Only three American 
vessels used the canal in 1887. The total of 38,137 
ships last year compared with a passage of 3,100 
sbips in 1886; 3,624 ships in 1885 ; 3,284 ships in 1884 
and 3,307 ships in 1883. The average time occupied 
by each ship in the canal last year was 34 brs. 3 
min., as compared with 36 hrs., 11 min. in 1886; 45 
hrs. in 1885; 41 hrs., 53 min. in 1884; and 48 hrs., 36 
min. in 1883. The considerable reduction in time is 
due to sundry extensions and improvements carried 
out since 1885, which have considerably facilitated 
the passage of shipping. 

me 

STILL another elevated railroad project is reported 
from Chicago. J.C. Smit, of the New York Stock 
Exchange, is the President of the Company. The 
right of way has been largely secured, and it is 
promised that constructi#a will begin as soon as the 
ordinance allowing its construction is passed by 
the Board of Aldermen. 
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The Garvie Improved Excavator, 


This new excavator is described in a recent num 
ber of Industries, and possesses some novel features, 
especially in the peculiar rudder-like form of the 
boom or jib as a guide for the excavator buckets. 

It was designed by Mr. JAs. GARVIE. London, 
England, who claims as one of its chief merits the 
ease with which it can be transformed into a simple 
crane, thus making it an especially desirable 
machine for light work. The difference between 
this and other excavators lies in its jib, which may 
be said to be double, there being an ordinary 
straight jib, upon which is bolted by strong gusset 
plates the excavator jib. The latter is formed by 
curved channel irons attached to the under side of 
the beams of the ordinary jib. These curved chan 
nel irons act as a guide to the excavating bucket. 
The bucket has four rollers which slide on the 
curved guide, the lower part of which is horizontal, 
and the upper part vertical. The bucket travels up 
and down on the guides. 

Triangular frames on each side are jointed to the 
bucket at their apex, and act as fulcrums in the pass- 
age of the bucket from the horizontal to the vertical. 
The jib is turned to empty the filled bucket, as in any 
excavator, but the discharge is made by a door inthe 
bottom which is operated with a cord or chain run- 
ning to the engineer. The great difference between 
the operation of this and other excavators lies in 
the motion of the bucket npon the curved jib. In- 
stead of the usual radiating arm, the bucket being 
lowered in this machine until its lip is upon the 
bank, then traveling out on the horizontal part of 
the jib until filled, then up. The curved, or sup 
plementary jib, can be readily attached to the ex 
isting jib of any locomotive crane. 

AN important traffic contract is reported from 
Philadelphia, by which the Baltimore & Ohio Co. 
secures a trackage right over the projected elevated 
road of the Philadelphia & Reading, terminating at 
Twelfth and Market Streets. It is stated also that 
the Reading is considering the extension of its 
elevated line to the Delaware river. 

a silat 

THE Halifax Mail describes a novel sub-marine 
cable railway proposed by an inventor of that city 
as a means of connecting Prince Edward’s Island 
and the mainland. There is to be a single track of 
plate steel, in sections of 20 ft. length, V-shaped, 244 
ft. wide at the top and 1'¢ ft. in depth, which is to 
be made hollow and air tight so as to float. From 
the lower point of the V-shaped track two chains, 
running out obliquely and attached to heavy granite 
pillars on the bottoms, will keep the floating track 
in its proper position at the required depth under 
water. On the top of the track, and attached to it 
by wheels running underneath flanges projecting on 
each side, there will move an air-tight cigar shaped 
sub-marine car, drawn by an endless chain worked 
from the shore at each end. This car is to be con- 
structed of steel, 4 ft. wide, 6 ft. high and 30 ft. long, 
and the main internal compartment will be fitted 
with seats on each side, and a passage in the center. 
Each seat will hold one person. At the ends where 
the car tapers off there are to be air-tight compart- 
ments,which will give buoyancy to the car,and from 
which the passenger compartment will be supplied 
with fresh air. The car being light at the top and 
buoyant with compressed air, will retain its upright 
position and make the passage of 10 miles through the 
water in about 20 minutes. The time toconstruct the 
railway is estimated by the inventor at about two 
months, and the cost at $50,000. We trust the in- 
ventor will be the first passenger to test the 
machine. 

ACCORDING to the official report of the Iron and 
Steel Association of the United States the total pro- 
duction of pig iron in the nine southern States for 
the past three years was :—712,835 tons in 1885; 875,179 
in 1886; and 920,436 in 1887. For the first two years 
there was an increase in all of these States, but in 1887 
a falling off is shown in Georgia, West Virginia and 
Kentucky. Alabama has held the lead during the 
three years, her output in 1887 being 292,762 tons, or 
nearly one-third of the total production of the nine 
States. In 1885 Virginia stood next to Alabama in 
the list, and Tennessee third. In 1887 Tennessee 
stands second with an output of 250,344 tons. It is 
noticeable that of the 929,436 tons produced in 1887, 
coke was used for 730,382 tons, charcoal for 180,581 


tons, and anthracite coal for 18,473 tons, the latter 
being wholiy produced in Maryland. But while the 
States named above have maintained the largest 
output, the percentage of increase for the 24 months 
ending Jan. 1, 1888, has been as follows -—Texas, 137, 
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Pin Plate 


as a guard rail if the rail had been placed relatively 
lower; but the objection probably was that it would 
have necessitated the placing of the rivets carrying 
the iron stirrups too far below the neutral axis of 


the channel bars. The rail is fastened down to the 
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Cross Section of Casting; 
on line AB 


Inter-State Rapid Transit Railway. Track and Kail Fastenings. Roserr GiLLHaM, Engineer. 


Maryland, 116, and North Carolina, 103 per cent. 
Virginia is at the bottom of the list with but 7 per 
cent.increase. In 1887 the total production of pig iron 
in the United States was 7,187,206 tons,the South con» 
tributing 12'¢ per cent. of this. There are now being 
built in the South 25 additional furnaces, these will 
soon be completed, and will largely increase the out- 
put, if present prospects are reliable. 
sea cI icitancne 
Track and Fail Fastenings, Inter-State 
Rapid Transit Railway. 


We continue this week our illustrations of this 
snew road, with a drawing of the track superstruc- 
ture used. This arrangement is somewhat novel 
for this style of structure, and is said to give much 
satisfaction, dispensing entirely with cross-ties and 
spikes. The omission of cross-ties permits the free 
passage of light, and the cushioning of the rails on 
oak blocks greatly diminishes the noise. It would 
seem as if the two channel-bars, between which the 
rail is supported, would have been of more service 


oak blocks and the stirrups which carry them by 
bolts and cast washers as shown, the stirrups being 
introduced 4 ft. 8% ins. apart between centers 


- ——E _ 
SOCIETY PROCEEDINGS. 


Engineers’ Club of Philadelphia.—At the regular 
meeting, April 7, Vice-President Joun T. Boyp in the 
chair; 39 members and 1 visitor present: the 8 ecretary 
presented, for Freperic H. Roprnson, a description of 
the Electric Street Railway at Wilmington, Del. Wo. 
H. Rosrnson presented an illustrated paper upon 
* Rope or Cable as a Transmitter of Power.” The 
Secretary presented, tor C. A. Preston, a description of 
“The Effect of Gases, ete., from Stacks, upon Iron,” 
illustrated by a drawing of the Charlies 8’. Bridge, over 
the N.C. Ry. tracks at Union Station, Baltimore, Md., 
and by a very complete and interesting set of spec - 
mes of iron from the bridge. Herpert BAMBER pre- 
sented notes upon “ Two Experiments with Cement 
Mortar”. HowarRp MurRpHyY presented a diagram show- 
ing the results of Watertown Arsenal tests of the 
erushing strength of Potomac red sandstone and other 
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building stones, bricks and brick masonry. The dia- 


gram shows the following: 


Crushing 
Strength in 
Ibs. per sq. in. 


To. 


No. of | 
Tests. 


Material. 


From. 
20,504 
16,625 
14,090 
12,810 


22,900 
22.102 
16.340 
13,610 


Les, Mass., Marble 
Potomac Red Sandstone... ---- 
Conshohocken, Pa., Limestone. 
Hummelstown, Pa., Sandstone 
Montgomery . 
Marble....- ¢ 0 
Philadelphia , 210 
Indiana Limestone... | 190 
Poiladelphia Hard Bricks..-.--| 5,540 
Ohio Sandstone.......-+.-+------| 3,940 
Philadelphia Brick Masonry in 
Cement Mortar.---.--+-+-+--+++- 
Philadelphia Brick Masoury in 
Lime Mortar..----++-+++++0++++ 


13,700 

9,050 
10,620 
20,830 
16,280 


1,600 2,685 


799 | 1,914 


He also noted the other qualities of the Potomac red 
sandstone which are of special value to the engineer in 
construction—its durability under th» action of frost, 
flre and wear, and its resistance to dampness. EpwaRD 
Hurst Brown mentioned that the reason that the Po- 
tomac red sandstone was not more used for architec- 
tural purposes was that, while of a reautiful color, ow- 
ing to its extreme hardness it was very difficult to 
dress, and also that very often in an apparently perfect 
stone a flaw would develop in dressing the face which 
would render it useless for facing stone. He also men- 
tioned having seen at Brentsville, Prince William Co., 
Va..an old church built of practically the same stone, 
taken from the neighboring Bristow Quarry, which had 
stood for over 100 years, exposed to war and the ele- 
ments. and which showed no sign of defects due to frost 
or action of the weather, 

In consequence of the lateness of the hour, a commu- 
nication by G.Y.W1sner, C. E., for years connected with 
the Lake Survey, entitled “The Physical Phenomena of 
Lake Harbors”, was submitted by title. It shows that 
the progressive movement of sandy spitsis attributable 
to the resultant waves and currents produced by the 
periodic oscillations of the lake surface, and that the 
effects are similar to those produced by the flood-tide 
on the Atlantic coast, as explained by Prof. L. M. Haupt 
in his paper on “The Physical Phenomena of Harbor 
Entrances.” HowakD MURPHY, 

Secretary and Treasurer 


Engineers’ Society of Western Pennsylvania.—A 
regular meeting of the society was held April 17, 
attended by 56 members and 4 visitors. Geo. H. Bar- 
pour and Lewis B. FuLron were elected members, 
PHINEAS BARNES read an interesting paper on “ Alumi- 
num”, the discussion of which was participated in by 
A. E. Hunt, WM. Metcatr, T, P. Roperts, I. A. Bra- 
SHEAK and several others. 


Engineers’ Club of Kansas City.—An adjourned 
meeting was held April16, eleven members and 2 visi- 
tors present, The resignation of G. 8S, STEALEY was 
accepted. The discussion on Prof. WADDELL’s paper 
on bridges was continued, and the following resolu- 
tions, presented by O. CHANUTE, were adopted: 


ist. That a committee of 3 be appointed by the Presi- 
deutto prepare and submit to the Executive om mit- 
tee aform of memorial to the L-gis‘ature of the State 
tozether with a draft of a law inaugurating a proper 
inspection of bridges, and that for this purpose the 
committee may consult with public spirited counsel, 


2d. That the Secret :iry be instructed to notify other 
engineering societies and clubs throughout this 
eountry of the action taken by the ciub, and to solicit 
their cooperation in this movement, 


31. That in ease of the appointment of similar com- 
mittees by other clubs the committee of this club be 
instructed to confer and cod}perate with thom in dra t- 
ing the project for the proposed law and in drawing up 
general specifications and rules to guide the State 
inspector, 


Mr. CHANUTE mentioned the following means as pro- 
posed for effecting the desired reform: 1st. The em- 
ployment of expert engineers. 2d. The use of legal 
standards of strength, as was once recommended by the 
American Soeiety of Civil Engineers, 38d. The forma- 
tion of a pool of responsible bridge builders, as outlined 
in Prof. WADDELL’s pamphlet. 4th. State inspection, 
as now in use in Massachusetts and New York. The 
latter was generally considered the most feasible. Mr. 
Wynne thought expense in the latter case might be 
avoided by inspecting the existing bridges as oppor- 
tunity occurs, keeping on hand a force simply sufficient 
to report on new work. Mes: rs. CHANUTE, WADDELL 
and BREITHAUPT were appointed a Committee. 

KENNETH ALLEN, Secretary. 
é aisles 


American Water-Works Association, 


(Continued from page 335) 


THURSDAY MORNING SESSION, APRIL 19TH. 
The meeting was called to order by President 
FANNING at 10.35 A.M., and he announced that Mr. 
HAGUE who was to have read a paper yesterday 


afternoon on * Feed Water Heaters and Con- 
densers,”’ was not here at that time, but that he 
was with us now, and the members would be 
pleased to hear from him. 

Mr. HAGUE said that he owed an apology to the 
Association in not having prepared a paper as per 
agreement, but that he had put it off from time to 
time owing to press of business, until it had got too 
late, and he was unable to prepare one. He said 
however, that he would fulfill his promise partially, 
by making a few remarks. 

He said that he could speak from actual experi- 
ence, that the use of condensers in reservoir services 
and on engines of large size, was beyond a question 
a good thing; and that the great reduction in the 
cost of producing, as it takes considerable less fuel 
where condensers are used, would be an item well 
worthy the attention of pein having charge of 
such plants. He did not think the saving would be 
as great in using them on smaller plants, but in 
some instances said he thought they would be a 
good thing. The question of buying such machin- 
ery, often looks to be very great and sometimes 
unnecessary to some men, but when we get results 
that show so plainly the saving effected by the use 
of condensers, there should no longer be any hesi- 
tancy on the part of those having charge of large 
plants in putting them in use. The question of se- 
curing the very best machinery, which will work the 
most satisfactorily and economically, is well worthy 
the attention of all water-works superintendents 
and engineers. 

SECRETARY.—Do I understand that Mr. HAGUE 
would not recommend the use of a condenser fura 
plant of less than 2,000,000 galls. capacity. We will 
estimate an engine with dynamic pressure of from 
60 to 75 lbs., speed 90 to 100 ft., with asteam pressure 
of 75 or 80 lbs.—compounds. In such acase would 
it be economy to use a condenser ? 

Mr. HAGUE.— In reservoir services certainly. 

In reply to Mr. DECKER’s further inquiry, as to 
whether he thought there would be any economy in 
using condensers where a pump was pumping alka- 
line water which produces scaling rapidly, whether 
the action on the water would be such as to effect a 
saving to any very great extent; Mr. HAGUE said 
that in some cases he would recommend its use, 
though not always. 

Mr. DUNHAM.—Where steam is thrown into the 
atmosphere there exists a disagreeable noise, which 
always attracts more or less observation. Is there 
no simpler way of stopping this than by the use of a 
condenser ? 

Mr. HAGUE.—I do not think there is. 

Mr. GERECKE stated that the question of surface 
condensers is already being taken into consideration 
ina very general way. It is used on many steam- 
boats to a considerable extent at this time,especially 
on the Atlantic steamers. There is another import- 
ant point in reference to this question. The exhaust 
injectors are used so that you need not use any high 
pressure system through the engines. 

MEMBER.—Can we use these with a compound 
engine ” 

Mr. HAGUE.—I could not tell. In the Eastern 
States they are doing this. In reference to Mr. 
GERECKE’s remarks I would say lam familiar with 
the Exhaust Injector and, as he says, it is in use 
largerly in the Eastern States. 

Mr. DUNHAM.—I beg to offer the following resolu- 
tions: 

That the thanks of the Association are due and hereby 
tendered to JOHN WHITELAW, Esq., and to the Engineers 
Club of which he is President, for the excellent paper read 
by him at the City Hall, last evening, for diagrams pre- 
sented and the exhibition of the working model to the 


club, and the information given in response to questions 
from our members. 

Also, to W. A. MADISON, Esq., Secretary of the Cleveland 
Water-Works Board, for his — relating to water- 
works accounts, also presented at the same meeting, 
which was of great interest to the members of our Associ- 
ation. 


The vote was unanimous in favor. 


I also have another pleasant duty in presenting, in 
behalf of the ladies, the following resolution : 


We. the ladies and guests of the American Water- 
Works Association, hereby express our pleasure in a 
vote of thanks to C. E. Burke, Esq., for the courtesy ex- 


tended to us in showing the sights, manufacturing in- 
terests, etc., of Cleveland, 

Signed: Miss Ryze, Mrs. Richarp HoLMgE, Jr., Mrs. 
A. N. DenMAN, Mrs. B, F. SrepHENS. Mrs. Wm. Ry Le, 
Mrs. Actipa Latrimorg, Mrs. A. W. MorGan, Mrs. Rev- 
BEN GETZ. Mrs. HERMANY and Mrs. Morton. 


Vote of thanks was also adopted. 


PRESIDENT.—The next paper on our regular pro- 
gramme is ‘Recent Filtration Practice in India’’, 
by Mr. S. Tomlinson. Mr. Tomlinson not being 
present, portions of the paper were read by the Sec- 
retary, after which the President said, there are 
several large fine drawings which you can examine 
at your convenience. The sketch on the map on the 
side of the wall gives a good general idea of the sys- 
tem. 

Mr. WILLIAM G. RICHARDS of Atlanta read a paper 
on ‘Practical Results in Mechanical Filtration’’. Mr., 
RICHARDS told his perieene in building the twelve 
filters at Atlanta. The water flows from the reser- 
voir directly to the filters. The average height of 
the water in the reservoir is on a level with the 
bottom of the filters. Gate valves are attached to 
the inlet and outlet pipes so that the water can be 
regulated. These valves are opened bv an ingenious 
arrangement of hydraulic heads. After passing into 
the clear water basin small objects can be distin- 
guished in the basin at the distance below the sur- 
face of 20 ft. The cost of the filters, including house 


and clear water basin, was only about $52,000. ie 
spoke of the satisfactory results obtained and sai; 
that 2,000,000 galls. were filtered daily at a cost of 
about $10. [This filtering apparatus is illustrated 
this week in our advertising pages. ED ENG. News 

Mr. GARDNER said that this was doubtless a paper 
that all would like to ask Mr. Richards questions 
about, and expressed himself as thinking it would 
be perfectly legitimate to ask Mr. Richards any 
questions they might desire in regard to the ques 
tion of water purification. 

MEMBER—Is the full head of 19 ins. used on your 
filter to force the water through? 

Mr. RICHARDS—Yes Sir—the full head of the res 
ervoir. 

MEMBER—In regard to the color of the water in 
the reservoirs after it has been through the filter: 
what is it? 

Mr. RICHARDs —It is perfectly clear. 

Mr. STEPHENS.—I would like toask for what period 
these experiments have been tried. The question of 
natural law would naturally follow in determining 
results, as to whether the materials held in sus 
pension are greater in summer than in winter—s» 
that the experiment would be more satisfactory it 
tried during a whole season, or especially during the 
season of vegetable growth ? 

ANSWER.—In the summer when we have our warm 
rains there is the greatest amount of suspended 
matter to contend with. Mr. RICHARDS also stated 
that they had passed through the worst season. | 
would seem therefore that they had been put to good 
test. 

Mr. HOLME.—Does your impounding 
collect moss, etc., on the surface ? 

Mr. RICHARDs.—No Sir. 

Mr. BILLINGs.—I would like to ask how much 
water it takes to return filtered, 1,000,000 galls. ot 
water. 

Mr. RICHARDS.—I cannot answer positively. 
pay but little attention to such points. 

MEMBER.—W hat is the capacity of the clear water 
reservoir, that is the reservoir that holds water after 
it passes through the filter ” 

Mr. RICHARDs.—300,000 galls. 

Mr. HOLME.—Do you ever notice any growths of 
any kind in that reservoir ? 

Mr. RICHARDs.—There will be no growth if it is 
thoroughly cleansed each season ? 

PRESIDENT.—Do you have ice on your basins in 
winter ? 

Mr. RICHARDs.—No sir. We have but very little 
ice, and that is so thin that it never causes any 
trouble. The water in the clear water basin does 
not remain quiet long enough to allow ice to form. 

Mr. DUNHAM.—I would like to ask if they had an 
analysis of the water prior to filtration so as to make 
a comparison after it has been filtered. 

Mr. RICHARDs.—They did. But I cannot furnish 
that analysis, as it isin the hands of the State Board 
of Health. 

PRESIDENT.—Will Mr. RIcHARDs add that to his 
paper, so it will go in with the report of the pro 
ceedings and Secretary’s records” 

Mr. RIicHARDS.—I will. 

MEMBER.—I would like to know if he remembers 
anything about the result of the comparison? 

Mr. RICHARDS.—No sir. 

MEMBER.—It would be of interest to 
number. 

Mr. JUDSON.—With reference to the copper disks 
mentioned in Mr, RICHARD’s paper, I would lhe to 
ask what they are? 

Mr. RICHARDS.—These copper disks, are of a 
saucer shape, and are so placed as to prevent any 
sediment or other matter passing out of the filter. 
They are saucers in which a small quantity of salt 
is placed, so that the bore is on the outside. These 
prevent any sand or other matter in the filter from 
passing out. 

PRESIDENT.—Next in regular order is a paper by 
Mr. HARRISON, on ‘‘ The Use of Liquid and Gaseous 
Fuels.”” As Mr. HARRISON is not present, perhaps 
Mr.GERECKE, who has had some experience in that 
matter. can give us some information on that point. 
Mr. WHITELAW’s information given us last night 
was interesting and valuable, in a financial way as 
well as professionally. 

Mr. GERECKE.—We tried an experiment of using 
oil as a fuel in Chicago last winter for six months. 
By careful calculations and accurate accounts, it cost 
$885.00 more to use oil for six months than it did 
coal; or reducing it to the hour, it cost just twenty- 
two cents per hour more than coal. lie also said 
that the gentlemen of whom the oil was purchased, 
and through whose influence the experiment was 
tried,reduced his bill so that it would be the same as 
coal. The Water Works did not lose anything 

ractically. It was, however, shown that oil as a 

uel is not as cheap as coal, both by Mr. WHITELAW 
and Mr. GERECKE. 

In reply to an inquiry with reference to the wear 
and tear in using oil as a fuel as compared with of 
coal, Mr. GERECKE said that no particular dif- 
ference was noticeable; though we did not try it 
long enough to decide positively on such a point. 
The opinion was expressed that the use of oil would 
be less injurious than that of coal. Many statistics 
which were asked for, such asthe number of gallons 
of water that can be produced by a ton of coal com- 
pared with a barrel of oil, etc., Mr. GERECKE was 
unable to give, but he said they were all to appear 
in his report; and in reply to a request, he is to 
send these figures to the Association. In reply to 
an inquiry as to whether the use of oil produ an 
objectionable odor or not, ‘he said it dia not, and 
that outside of the building you could not smell it 
at all—though, of course, inside it was noticeable. 
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In reply to Mr. STEPHENS’ inguiry as to whether 
he would prefer the use of it over that of coal at the 
same price, Mr. GERECKE said he could not tell. 

Mr. STEPHENS said, he was about to apply it toa 
boiler. Mr. GARDNER requested that the subject be 
assigned to some member who would bring a paper 
on it for the next session. 

A paper by Mr. TuBBs, of Rochester, on ‘ Ap- 

roximate Determination of the Rental Values of 
ire Hydrants,’’ was then read. [This paper will 
be published next week. ] 


THURSDAY AFTERNOON SESSION, 


The following officers were elected for the ensuing 
rear : 

- N. DENMAN, President, Des Moines, Iowa; J. 
M. DiveN, Vice President, Elmira, N. Y.; J. H. 
DECKER, Secretary and Treasurer, Hannibal, Mo, 

Finance Committce.—FRANK W. HOLLY, Lock- 
yort, N. Y.; F. L. FULLER, Boston, Mass. ; THOMAS 
N. Hooper, Davenport, Ia. 

The next meeting will be held in Louisville, Ky., 
beginning on the third Tuesday in April,1889. A vote 
of thanks to the President was passed, and the Con- 
vention adjourned. The following is a list of 
members in attendance * 

AcTIVE.—Chas. P. Allen, Engineer of Water- 
Works. Denver, Colo.; H. W. Ayres, C. E. water- 
works, Hartford, Conn‘; S. E. Babcock, C. E., water- 
works, Little Falls, N. Y.; Calvin S. Brown, with Na- 
tional Meter Company, New York; D. M. Clark; Ed- 
win Darling,superintendent, Pawtucket, R. I.; J. H. 
Decker, engineer and superintendent watercompany, 
Hannibal, Mo.; A. N. Denman, secretary water 
company, Des Moines, Ia.; J. M. Diven, sec. and, 
treas. water company, Elmira, N. Y.;H. F. Dunham, 
consulting engineer, Cleveland, O.; J. T. Fanning: 
civil and consulting engineer, Minneapolis, Minn.; 
E. W. Frost, superintendent, Colorado Springs, 
Col.; L. H. Gardner, superintendent water company, 
New Orleans, La.; C. A. Hague, M. E. with Knowles 
Steam Pump Co. W.S. Hamilton, superintendent, 
Youngstown, O.; J. W. Henion, superintendent, Min- 
neapolis, Minn.; Frank W. Holly, M. E., Lockport, 
N ae Richard Holme, Cashier Denver Water Co. 
Thomas N. Hooper, chief engineer water-works, 
Davenport, Ia.; George Hornung, C. E., Newport, 
Ky.; A. J. Jones, superintendent, New Brunswick, 
N. J.; Wm. Molis, superintendent, Muscatine, Ia.: 
B. R. Morton, C. E., superintendent, Newport, Ky.: 
Charles N. Priddy, superintendent, Leadville, Col.; 
W. G. Richards, superintendent, Atlanta, Ga.; Wm. 
Ryle, superintendent, Paterson, N. J.; B.F.Stephens, 
Flatbush, L. L, N. Y.; John W. Troy, superin- 
tendent, Pierre, Dak.; J. Nelson Tubbs, chief engi- 
neer water-works, Rochester, N. Y.; Timothy Wood- 
ruff, Bridgeton, N. J.; F. L. Fuller, C. E., Boston, 
Mass.; R. M. Gow, superintendent, Medford, Mass.; 
H. E. Keeler, director of water company of Charles- 
ton, Ill; E. H. Phipps, superintendent, West Haven, 
Conn. 

The following new members wereelected: ACTIVE 
—Silas W. Harris, engineer water-works, Racine, 
Wis.; Joseph A. Bond, chief engineer, Wilmington, 
Del.; F. W. Gerecke, chief engineer water-works, 
Chicago; Iil.; Eugene J. Snow, C. E., Brooklyn, N. 
Y.; John T. Lakin, superintendent, Rockford, [11.; 
J.5, Walker, engineer water-works, Birmingham, 
Ala.; Thomas J. Neville, water registrar, Rochester, 
N. Y.; John Young, hydraulic engineer, Geneseo, 
N.{Y.; Robert B. L. Bennett, St. Paul; A. R. Wads- 
worth, Superintendent, Farmington, Conn.; J. W. 
Taylor, New Castle, Pa.; Edwin C. Cooke, chief en- 
gineer, with Moffett, Hodgkins & Clarke, Tiffin, O.; 
Charles A. Judson, superintendent, Sandusky, O.: 
W. F. Harris, Jackson, Tenn.; F. W. Shepperd, New 
York; J. H. Benzenberg. Milwaukee, Wis.; Eugene 
J. Lyons, Brooklyn, N. Y.; W. T. Walker, Jackson, 
Tenn.: Philip Morley, East Liverpool, Ohio. 

On the evening of Thursday the usual banquet 
was given at the Hollenden House. About 80 mem- 
bers, ladies and guests were present. The Mayor of 
Cleveland responded to the first toast. The party 
broke up at a late hour. Friday was devoted to 
sight seeing. 


THE EXHIBITS. 


In response to the invitation issued in the cireular of 
the Association. a very gratifying and very interesting 
exbibition of Water-Works Appliances was held. The 
corridor of the second floor of the hotel, leading to the 
parlors was given up for the use of the Associate Mem- 
bers who availed themselves of the privilege to occupy 
every inch of the space. The enterprising host of the 
Hollenden furnished tables and trestles for the exhib- 
itors’ use and the hotel porters lent their assistance in 
unpacking and packing boxes in lieu of sundry fees. 
The corridor was at all times crowded and a capital op- 
portunity was afforded for introducing any noveltyin 
machinery to the superintendents. or pushing the 
trade in already well known goods. The following 
firms were represented either by members of the firm 
or by one or more agents, and an unlimited amount of 
trade literature: 

THE CHapMaN VaLvze Manr’eG Co. Indian Orchard, 
Mass., represented by W. R. Bruurnas, late Superinten- 
dent of Taunton, Mass. Water-Works: Taz LupLow 
VaLvE Mra. Co. Troy, N.Y. by McIntosx.Goop and 
Huntineton, Cleveland, 0.: R. D. Woop & Co., Phila- 
delphia, Pa., exhibiting the Mathew’s Hydrant and 
Eddy Valves, by E. T. Prentice: Hotty Mro. Co. Lock- 
port, N. ¥., exhibiting the Gaskill Fire Hvdrant, by 
Frank W. Hotty, Assistant Engineer, Lockport, N. Y.: 
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KkicHARD Beaumont of Kankakee, personally exhibited 
and explained the latest improvements in his Fire Hy- 
drant: WatTerR Payne & Co., of Fostoria. O., exhibited 
the Abel Gate Valve and also thelr “Crow” or Dry Pipe 
Tapping Machine: A. & W. 8. Carr Co., 65 John St. 
N. Y., exhibited their Circular Gate Valve: the Lo- 
RAIN Mra. Co. of Cleveland, O., exhibited the Lorain 
Hydrant and Street Washer: Tue GaLviIn Brass AnD 
Inon Works, Detroit, Mich.. were well represented by 
Jas. B. Crow & Son, General Agents, Chicago, Ills.: 
Frep ADEE & Co. 99 Beekman St. N, Y., represented by 
an agent, had a large exhibit of the “Boss” Stop Cock: 
Rouse, H1ius & Co. of Cleveland, O., displayed to equal 
advantage Bingham & Taylor's Extension Shut off 
Boxes: WALTER S. Payne & Co. Fostoria, their Patent 
Curb Box: FarRNaN’s Brass WorKS, 27 Center St., Cleve- 
land, O., had “something new” in the Farnan Curb 
Cock; THos. Ketty & Bro, of Chicago also exhibited 
samples of Stop and Waste Cocks: T, MosHiey & Co. 
Kansas City, Mo..in the same line were represented by 
their General Eastern Agent, FRANK M. POTTER, 37 
Howard St, Newark, N. J.: H. Muewver’ of Decater, 
Ills., personally represented the merits of his exhibit of 
Tapping Machines, Pressure Regulators and Corpora- 
tion Stop Coeks. 

The Cast Iron Pipe interest was represented only by 
Messrs. R. D. Woop & Co. of Philadelphia, and the 
LAKE SHORE Founpry, of Cleveland, O. 

The Water Meter trade was most ably represented: 
the old firm of H, R. Worthington, 145 Broadwuv, New 
York, by S."A. Wetcn, Esq: the National Meter Co. 
252 Broadway, New York, by its genial and enterprising 
President, John C. Kelley, Esq. and the old established 
Union Water Meter Co. of Worcester, Mass., by J.C. 
OTIs: the more recent but very enterprising HERSEY 
Meter Co. of South Boston by Mr. TrnpENn: Edson’s 
Recording Gauge from Liberty St., New York was ex- 
hibited by Mr. Harris, and afterwards sold to the 
Hollenden, where it was placed in a conspieuous 
place in the main office for the benefit of the guests’ 
nerves: 

The Purification of Water was well illustrated by the 
enthusiastic Mr. OLIPHANT of the Oliphant Filter Man- 
ufacturing Co., 93 Liberty St., New York City: THE 
JEWELL PuRE WATER Co., Chicago, Ills., represented by 
Jas. B. Clow & Son, in person of the latter, showed by 
sample the remarkably cleansing action of their Filter 
on Chicago river water. This firm also showed a great 
variety of brass goods, plumber’s supplies, and water- 
works appliances; their catalogue shows a vast variety 
of goods handled by them. 

HINE & ROBERTSON 45 Cortlandt St., New York, pre- 
sented the merits of their Grease, Oiland Grit Elimin 
ator; E. H.Keiioae & Co., 243 South St.. New York, were 
well represented by agents and samples of their unex- 
celled Anti-Corrosive Cylinder Oils: Peprick and AYER 
of Philadelphia, Pa., exhibited samples of Self Adjust- 
ing Cylinder Packing: the CoLUMBUs BRAss AND STEAM 
Pree Works, of Columbus. O., were represented by Mr. 
Isaac B. Potts, President & Treasurer of the Co. Pump- 
ing machinery was most ably represented by Capt. H 
G. R. Tarr of the H. R. WoRTHINGTON Co., and by Mr. 
Frank W. Hoty, In the interests of the Holly Manu- 
facturing Co., Lockport, N.Y. It was not exactly feasible, 
however, for these firms tojexhibit the working of the 





The Hall Electric Pump. 


latest attachments of the celebrated Worthington Du- 
plex, or the Gaskill Horizontal Compound Pumping 
Engines, except bv illustration, which was in fact, 
most thoroughly done: there ras one company, how- 
ever. which did exhibit a complete pumping engine: 
the Hauu Buectric Pump Co. of Plainfield, N. J. Their 
exhibit was truly “a thing of beauty” (and of life) and 
we feel sure will prove “a joy forever” to any purchaser. 
The Hall Electric Pump is a recent application of the 
Electric Motor to pumping purposes. The inventor 
A.E.H att, is already well known through his invention 
of the Duplex Pump which bears his name. He exhib- 
ited his Electric Pump at the Convention, and there 
was only one opinion in regard to it expressed by all 


24> 
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who witnessed its inimittble action: that it is the 
best thing in pumps everseen, The owner of the Hi 
lenden House ordered one to be placed in the Sixth 
story of the hotel to supply the two floors above with 
water, The pump is entirely automati 
drawn the pump is set in motion by the 


when wateris 
act of turning 
on the water: when the tank is again filled the pump 
stops. The only attention nece&sary is to give it a sup- 
ply of oil once in a week or two. The No. 1 Pump ex- 
ibited has a capacity of 150 galls. per hour, with 25 ft. 
suction, and to raise the water 50 [t. above itself. It was 
driven by the current taken from the nearest light, 
through an *» H. P.C. &. C. motor. 
- a 


CONSTRUCTION NEWS. 


RAILROADS. 


East of Chicago. 


Existing Roads. 
Zanesville, Newcomerstown & Cleveland 
ing has begun on this line at Zanesville, Ohio 
Cleveland & Canton.—A preliminary survey has 


been made for the Zanesville extension and a second 
line is now being run. 


Grad 


Toledo, Saginaw & Mackinaw—Tracklaying has 
begun on this line between Durand, Mich., and East 
Saginaw, 50 miles. Surveys are in progress from 
East Saginaw toward Bay City. 

Old Colony.—An extensive system of interlocking 
switches and signals has just been completed at the 
junction of the main line with the Providence divi 
sion and the northern division by the Union Switch 
& Signal Co 

New Projects and Surveys. 

Raritan River.—This New Jersey railroad is to 
run from South Amboy to Baand Brook. E. H 
Ripley is President, and E. W. Harrison, Fuller 
Building, Jersey City, is Chief Engineer 

Kokomo Belt.—A company has been formed at 
Kokomo, Ind., to build a belt railroad 


New Projects and Surveys. 


Helena, Tupelo & Decatur.—This company has 
been organized at Tupelo, Miss. J. L. Finlay, is 
President and 8S. C. Medford, Secretary 

Montgomery & Maplesville.—The survey of this 
Alabama line has been completed, and the distance 
is found to be about 50 miles 


Hampton & Old Point.—At a meeting of the in 
corporators of this company at Hampton, Va., April 
20, 1t was voted to build the line as soon as right of 
way could be secured. 

Louisville & Nashville.—Thirty two miles of 
track of the Cumberland Valley Branch between 
Corbin and Pinesville, Ky., will be turned over to 
the operating department on May 1. Work on the 
extension from Pinesville to Cumberiand Gap, 15 
miles, is not vet let. 

Cape Fear & Yadkin Valley.—The first prelim- 
inary survey for the Wilmington extension, 85 miles 
in length, has been completed, and another route is 
to be surveyed at once. 

East Tennessee, Virginia & Georgia.—Two pre 
liminary surveys have been made from Sand Hilt, 
Ga., to Jacksonville, Fla., and a third line is to he 
run from Hazelhurst to Jacksonville. 
or third line will be the one adopted, 

Raltimore & Ohio.—Grading is in progress on 
the branch from Alpine to Berkeley Springs, W. Va 

Richmond & West Point Terminal.-—The election 
of John A. Inman to succeed Alfred Sully as Presi 
dent of this company is a grand stroke on the part 
of the apace directorate and it is thought hardly 
possible that the opposition faction can now win 


THE NORTHWEST. 


Existing Roads. 


Duluth & Iron Range.—lIt is reported that this 
company contemplates extensive improvements to 
its Duluth terminals and an extension from its pre 
sent terminus to Rainy lake. 


St. Louis, Alton & Springfield.—About four miles 
have been graded on the Alton extension. 


Wabash.—The Streator division,31 miles in length, 
has got badly out of repair and has been sharply 
criticised by the State Railway Commissioners. 
Work is to begin at once on the thorough reconstruc- 
tion of the line including new iron bridges and stee] 
rails, ballasting, etc. 


Winnipeg & Hudson Bay.—A rumor from Winni 

2g is to the effect that the Dominion Government 
bas decided to grant a cash subsidy to the company 
for the extension of their road. 


The second 


New Projects and Surveys. 


Duluth, Glencoe & Southwestern.—Incorporated 
in Minnesota by A. H. Reed, F. A. Child, G. K. Gil 
bert and H. Wadsworth, of Glencoe, and William 
Vanderbilt, of New York City, to build a railroad 
from Duluth via Glencoe to the southern or western 
State line. 


St. Ignace, Sault Ste. Marie & Northern.—The 

reliminary survey is in progress on this road in the 
North Michigan peninsula from St. Ignace to Sault 
Ste. Marie. William Chandler, of the latter place, 
is President 





THE SOUTHWEST. 
Existing Roads. 
Little Rock Bridge & TerminalCo.— 
Room 201, Allis Building. 
Litre Rock, Ark., April 20, 1888. 
EprroR ENGINEERING NEws: 

This company has been Dreanized for the purpose of 
building a bridge across the Arkansas River at this 
place with tracks connecting with different lines now 
built or hereafter to be constructed. Probable length of 
tracks about 4 miles, The enterprise is inthe interest 
of and is backed by tbe St. Lonis, Arkansas & Texas 
Railroad meer. Judge J. W. PHILurps, Equitable 
Building, St. Louis, Mo., is President. 

Jno. C. ENGLAND, Sec. & Treas, 

Kansas City & Pacific.—The Kansas City Board of 
Trade is considering the question of aid te this com- 
pany in securing for it terminals at Kansas City. The 
extension to Paola will be rapidly pushed through and 
a billis now before Congress granting the company 
right of way through Indian Territory. 

Kansas City, Wyandotte & Northwestern.—This 
company is marketing an issue of $2,000,000 flve per 
cent. first mortgage bonds in Eagland. 

Kansas City, Kort Scott & Gulf.—At the reeent 
meeting the consolidation of the allied lines of the sys- 
tem under the name of the Kansas City, Fort Scott & 
Memphis was agreed on. 

New Projects and Surveys. 
Omaha, Dodge City & Southern.— 
DopGeE City, Kan., April 20, 1888, 
hprrork LNGINERRING NEWs; 


Our line is projected to run from Omaha, Neb., via 
Chester, Mankato, Kan.. Hays City. Jetmore, Dodge 
Cityand Montezuma, passing out of the State at the 
southeast corner of Morton Co. A branch from Monte- 
yamais now building to Trinidad, Col.; end of main 
line will be at Et Paso. The line is to be plaeed under 
survey immediately. Capital for construction is se- 
cured and contracts will be let_ July 1, 1888, C. E. Ga- 
LAGHeER, of Dodge City, is Vice President and Chief En- 
cineer, The Dodge City, Montezuma & Trinidad is to 
be 245 miles in length and 27 miles of grading and bridg- 
ing are now under contract. A. T., Souxig, of Rochester, 
N.Y .is President and General Manager. The Kingman, 
Vratt & Western, supposed to be inthe St. L. &S. F. 
interest, i 


is now building from Ford Co. line to Dodge 
City. 7 


l. M. Hoover, Pres. 0., D. Cy. & So. R. BR, 
It is reported that a movement is on foot 
at Aurora, Mo.,, for securing the construction of a rail- 
road from Ash Grove, Mo., via Aurora to Eureka 
Springs, Ark. 
ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 

Calabasas, Tucson & Northwest.—Additional par- 
ticulars sent us in reference to this Arizona road 
noted last week, are that surveys have been completed 
from Calabasas to Tucson, 60 miles, under direction of 
W. SS. Epwarps, Chief Engineer. Bonds have been 
issued for $17,000 per mile, and Belden & MeTighe, of 
New York City, have taken the whole contract for con- 
struction. CHas. C. Dopakg, of New York City, is Presi- 
dent, and C. P, Sykes, Calabasas, Arizona, is Vice- Presi- 
dent and General Manager. 

Oregon & Washington Territory.—The tracklayitg 
has been completed on the branch to Centerville, Ore. 

Oregon Ry. & Navigation Company.—Contracts have 
been let for the construction of the Eureka Flat and 
Heppner extensions, 384s and 45 miles in length, to Kil- 
patrick Bros, & Collins, of Beatrice, Neb. Two corps of 
engineers are at work on surveys for lines to Spokane 
Falls and to the Coeur d’ Alene mining regions, and it 
is quite likely that the lines will be constructed. Bills 
are before Congress authorizing the construction of 
railroad bridges by the company across the Snake and 
the Clearwater rivers. 

San Francisco & North Pacific.—It is expected tha 
13 miles of the Cloverdale and Ukiah extension will be 
in operation by June 1, Ukiah will probably be the 
terminus ofthe line for some time, but a survey has 
already been made to Eureka, and the line will doubt- 
iess be pushed to that point eventually. 

Chicago, Burlington & Quincy.—The Denver Re- 
publican says,**The Burlington has closed the engi- 
neer’s office in this city, which was maintained forthe 
purpose of securing a feasible route across the moun- 
tains to Western Colorado. This means that during 
this year nothing will be done on the Burlington’s 
western line. Butthere is very little doubt that the 
line will be built in the course of a few years. The 
company has spent too much money uponit to abandon 
it altogether.” 

Denver & Rio Grande.—A_ special stockholders’ 
meeting is called for May 22to vote on the contract 
with the Rock Island Co., for joint use of the tracks 
from Denver to South Pueblo. Since Jan. 12, 1886, over 
$6,300,000 has been expended onimprovements, of which 
$685,621 is yet to be raised. It is necessary to lay a third 
rail or change to standard gauge about 500 miles of 
roa’ and the directors ask authority to issue a mort- 
gage for $3,000,000 to raise the funds now required. 

Union Pacifie.—The annual report just issued makes 
the following thoroughly gratifying showing : 

1886. 1887. 
Gross earnings, $17,806,122 $19,546,088 
Operating expenses, 10,283,425 10,434,202 


Q,111,886 1,589,179 
The above is for the Union Pacific proper. The showing 


lurora, 


Increase. 
$1,749,956 
150,777 


7,522,707 


Net earnings, § qneres 
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for the whole system including branches and auxiliary 
lines, is of the same sort. It appears that the balance 
applicable to dividends on Dec. 31, 1887, was $3,169,729.16, or 
5.20 per cent. upon the capital stock of the Union Pacific 
Railway Co. During the year the company spent $5,580,- 
079.59 in the construction of new branches or extensions, 
and $1,238,714.65 was spent for new construction and equip- 
ment for the company’s main lines. The report shows de- 
creases of consequence in the company’s funded and 
floating debt. At the end of 1886 the funded debt aggre- 
gated $148,870,393 and the floating debt was $1,351,190, a 
total of $147,519,208. At the end of 1887 the funded debt 
was $147,500,911 and the floating debt was $401,689, a total of 
$147,189,222. Since 1884 the funded debt has been decreased 
$955,549, and the floating debt has been cut down $7,301,867, 
a total decrease in the debt of $8,257,416. Meantime the 
mileage has increased 351 miles, making a decrease per 
mile in the company’s debt of $4,320: 


New Projects and Surveys. 


Bellingham Bay Ry, & Navigation Co.— 

SEATTLE, WASHINGTON TERRITORY, April 17, 1888. 
EDITOR ENGINEERING NEWS: 

The Bellingham Bay Railway is to run from Seattle to 
Whatcom, 9% miles, thence northeast toward Hope, 18 
miles, and northwest toward New Westminster, B. C., to 
the International boundary, 20 miles. The line has been 
surveyed from Seattle to Hope, and the right of way is 
partially secured. Negotiations are pending for securing 
capital and a part is already assured. Contracts for con- 
struction will be let this spring, about 22 miles of the line 
to be completed and opened for traffic by fall. The work 
is light. Maximum grades are 90 ft. per mile, but half the 
line is under 20 ft. and only 3 miles are over 50 ft. There 
will be one 1,750 ft. bridge with draw span. J. Tilton 
Sheets is Chief Engineer. Eugene Canfield, President. 

Olympia, Gray's Harbor & Baker’s Bay.—\ncor- 
porated by A. A. Phillips, A. H. Chambers, J. R. Hayden, 
and others, of Olympia, W. T., to build a railroad to 
Baker's Bay. 


Contracting. 


Water-Works Contracts.—Greensburg, Ind.—The 
City Council took final action April 20 in reference 
to the water-works contract, The following pro- 
gowns were received: Samuel R. Bullock & Co., of 
New York City, 74s miles of mains, 100 hydrants, 
direct pressure system; 33,500 per annum on 20 years 
franchise. Comegys & Lewis, of New York City, 8 
miles of mains, 80 hydrants, stand-pipe 15x 125 ft.; 
#4,000. Jesse W. Starr, of Philadel bin, Pa., 8 miles 
of mains, 8 hydrants; $4,000. The contract was 
awarded to Samuel R. Bullock & Co. 

Dalton, Ga.—The contract for the construction of 
the water-works has been awarded to the Union Iron 
Works Co., of Chattanooga, Tenn., for $30,000. The 
works to be completed by July 1. 

Catoosa Springs, Ga..—The contract for the new 
water-works has been awarded to the Union Iron 
Works Co., of Chattanooga, Tenn. 

Tecumseh, Neb.—The contract for a complete 
system of water-works has been awarded to Ben S. 
Clark, of Holdrege, Neb., for $20,000. P. A. Brun- 
dage, City Clerk. 

Clarksburg Water-Works.—The Water Commis- 
sioners, Clarksburg, W. Va., will receive proposals 
for the construction of the water-works till May 15. 
The work is as follows: 617 net tons of 4 to 12in. 
cast-iron ee: 24,000 lbs. of ——— ; 29 fire hydrants 
with 6-in. bells and 5-in.stand-pipes ; 22 fire hydrants 
with 4-in. bells and 4in. stand. pipes ; 34 stop vaives, 
4 to 10 ins. ; one 10-in. check wale: 33 cast-iron stop 
boxes. Laying pipe, setting hydrants, ete. Two 
compound, non-condensing, duplex, direct acting 
pumps, with a daily capacity of 500,000 galls. at 
0 ft. per min. piston speed, against a water pressure 
of 150 Ibs. and with a steam pressure of 90 Ibs. ; also 
2 return tubular boilers with appurtenances. Brick 
pumping station and chimney, ‘Two steel reservoir 
tanks of 280,000 galls. capacity each. Masonry in- 
fluent well. The Consulting Engineer is John W. 
Hill, Glenn Building, Cincinnati, O. 


Artesian Wells.—The following proposals for boring 
artesian wells have been received by -G. H. CoLer, City 
Clerk, Toledo, O.: Corner Germania & Ewing Sts., Frank 
Hake, $2.85 per ft. in rock, $1 in earth; Marsh & Lewis, $2 
in rock and earth; W. O. Ernsberger, $1.90 in rock and 
earth. Collingwood and Central Ave., T. T. Munger, $3.50 
per ft. in rock, $1.50 in earth; Frank Hake, $2.85 and $1; 
W. O. Ernsberger, $1.90 in rock and earth; Marsh & Lewis, 
$2 in rock and earth. Ewing and Tecumseh Sts., T. T. 
Munger, $2.90 in rock, $1.25 in earth; Frank Hake, $2.85,$1; 
Marsh & Lewis, $2; W. O. Ernsberger, $1.90. 


Street Work.—The Board of Public Improvements, 
St. Louis, Mo., has awarded contracts as follows: Pav- 
ing with pine wood blocks treated with chloride of 
zinc; Morgan St.; Henry Ruckert: taking up pavement, 
preparing roadbed. etc., $5.50 per square of 100 sup. ft.; 
new 4-in. curbing furnished and set, 90 cts. per lin. ft. ; 
old curbing taken up and reset. 20 cts. per lin. ft.: hy- 
draulic cement concrete, 6 ins. deep, laid complete, $12 
per square; laying pavement of pine blocks impreg- 
nated with chloride of zinc, $24 per square; mainte- 
nance, 50 cts. per square per annum; total, $28,013.—— 
Easton Ave., Allen & Vieths ; removing paving; etc., $5.25 
and $5.50: new curb, 90 cts.; old curb, 20 cts.; concrete, 
$10; paving, $26.50; maintenance, 50 cts. ; total, $54,883 40, 
—LCiark Ave. and Chestnut St., Fred Skrainka; remov- 

ng old paving, etc., $6 and $4; new curb, 90 cts. and 
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80 cts.; old curb, 15 cts. and 10 cts.; ecncrete, $10; pay- 
ing, $25.75 and $21.80; totals, $25 600 and $2,266.50. 

Granite paving on 20th St. and Clark Ave.; Julius A. 
Schneider; removing old paving, preparing roadbed, 
etc., $6 per square: new 4-in. curbing, 90 and 87 cts. per 
lin, ft.; old curb reset, 20 ets. per lin. ft.; hydraulic ce- 
ment concrete, 8-ins. deep, laid complete, $10 per 
square; granite block paving, $34 and $31.75 per square ; 
totals, $16,223.40 and $8,271.38.-—Cass Ave., Allen & 
Vieths; removing old paving, ete., $3.45; new and cli 
curbing 90, cts. and 20 cts.: concrete, $10; paving, $35; 
total $49,933,50.——Broadway; Stifel & Ruckert, remoy- 
ing old paving, ete., $8; new and old curb, 90 and 20 cts. ; 
corecrete, $12; paving. $28.50; total, $49,020.60.—Ap- 
proaches to E. Jefferson Ave. bridge: Stifel & Ruckert 
removing old paving, ete., 75 cts.; new curb, $1.45; con- 
crete, $12; paving, $31; brick sidewalk, 70 cts.; total: 
$7,765.75. 

Railway Work.—The following are the prices of bids 
for the work of depressing the tracks of the New York 
Central & Hudson River R. R. at Harlem, on the Harlem 
division. The prices of the envineer’s estimate were 
given on page 280, WALTER KatTTE is Chief Engineer: 
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Jail.—M. Artops. of Macon, Ga., ha#the contract for 
the jail at Louisv’.le, Ga , for 4.400, 

Fire Engines. The Fire Commissioners, Baltimore, 
Mid., have awarded contracts to Clapp & Jones and the La 
France CO. for one steam fire engine each, at $4,000 each. 


Granite Blocks —The following prop»sals for Be'gian 
blocks have teen received by the Str-et Committee, 
Charleston, §. C.: Winnsboro Granite Co:, of Caarles- 
ton, $1.51 per Sa. yd.. $59.34 per 1,000; W. H. Pearce, of 
Greenwood, $63 50 per 1,000. The contract was awarded 
tothe Winnsboro Grunite Co. 

Water Bonds.—The $200,000 wat» r bonds for the ad- 
ditional water supply of Albany, N. Y.. have been sold 
as follows: Hadson Savings Institute, $20,000 at $1.00% ; 
F. Glockner, $10,000 at $1.00% ; Geo. M. Hahn, $170,000 at 
$1.00'2 for 1890 to $1.03’. for 1907. 


Breakwater. The following proposals for extending 
the New Haven breakwater were opened April 21 by 
Lt. Col. D. C. Houston, U.S. Engineer Office, New York 
City: S. & B.S. Belden, Rocky Hill; Conn., $1.16 per ton 
of 2240 Ibs. : John Beattie, Leete’s Id., Conn., $1.35; C. H. 
fdwards, Quiney, Mass., $1.59; A.M. Newton, New York, 
81.60. 


Sewer Material —ast Worcester, Mass., contracts 
have been awarded as follows: cement, Smith & Green, 
$1.35 per Dbl; pips, A. B. Lovell and James Draper; 
manholes and covers. Caleb Colvin, $9.75 per set, with 
overs alone at 2 cts. per Ib.: catch basin stone, $9.70 per 
set; brick, Brookfield Brick Co., $7.24 per 1,000, 

Drainage.— The foliowing proposals for constructing 
the temporary drainage ot basin at Belmont and Hins- 
dale Ste., 26th Ward, Brooklyn. N. Y., have been re- 
ceived by Joan P. ADAMs, Commissioner of City Works: 
John Hart, 12 and 15-in. cement pine, $1.27 and $1.45 per 
ft.: manholes, $36 each: street basias, $110 each: open 
drains, 58 cts. per ft. Daniel J. Cre>m, 85 cts. an | $1.30, 
$34, $100, 40 cts. John 8S. Bogert, 85 ets. and $1.25, $33 
$100, 10 ets. John Bray, 83 ets. and 83 cts.,$33,$85, 10 cts 


Asphalt Paving.—The Warren Scharf Asphalt Pav- 
ing Co., of New York. has the contract for paving 
Market St. Chatfanooga, Tenn. The company gives a 
5 years guarantee and will establish a plant and begin 
work at once. The prices are as follows: laying Trivi- 
dad asphalt payment, $2.85 per sq. yd.; granite blocks 
$1.75; 2-in. geavi ecurbing, $1 per lin. ft. ; 6-in. limestone, 
curbing, 70 cts.; redressing and resetting old curbing, 
2 ct+.; repairing openings made for pipe laying, cte., 
$3.13 per sq. yd. 

Dredging. —The following proposals were opened April 
“1 by Lt. Col. D. C. Houston, U. 8. Engineer Office, New 
York City: In East Chester creek, N. Y.; Michael H. 
Flannery, New York, 45 cts. per cu. yd.; Hartford Dredg- 
ing Co., Hartford, Conn., 45 cts.; James MeSpirit, Jersey 
City, N. J., 4742 ets.—In Bridgeport harbor, Conn.; 
Henry DuBois’ Sons, New York, 14 cts. per cu. yd.; A. J. 
Beardsley & Son, West Stratford, Conn., 14% cts. ; Hartford 
Dredging Co., Hartford, Conn., 16 cts.; Townsend & Fen- 
nell, Boston, Mass., 19 cts. 


Paving Blocks ani Curbstones,— The following pro- 
posals have been received by C. M. SLocum, City Engineer, 
Springtield,Mass.: G. E. Lyons, Greentield, Mass. ; blocks, 
$1.80 per sq. yd.; 4 and 6-in, curbstones, 40 and 55 cts. per 
lin. ft. Webb & Batchelder, Worcester, Mass., blocks, 
$1.%); curbstones, 40 and 530 cts. Bidwell & Cooper, Chester, 
Mass., blocks, $1.58. W. N. Flynt Granite Co., Monson, 
Mass., curbstones, 40 and ¥) cts. Chester Granite Co., 
Chester, Mass., curbstones, 40 and 50 cts. The contract for 
blocks was awarded to Bidwell & Cooper, and for curb- 
stones to the Chester Granite Co. 

Sewers. — Montgomery, Ala.—The following pro- 
posals were received April 16 by the City Counil: How- 
land & E'lis, Boston, Mass., $41,762.71: J. A. Gaboury, 
Montgomery, $41,724.13; J. J. Everson, Akron. O.. $40,- 
894.25; H. Brooks, Jackson, Mich., $35,644.16: Figh & Ball 
Montgomery, $52,202.96; A. Pennel, $57,925.56. The ecn- 
tract was awarded to Howland & Ellis. The work is 
for the construction of the central division of the 
general sewer system and comprises the following: 
brick sewers, 6,518 lin. ft. of 24x36, 60 ft. of 18x27 and 
8 ft. of 16x24; pipe sewers, 2,823 lin. ft. of 18 in., 582 ft. 
of 15 in., 1,236 it. of 12-in., 2,214 ft. of 10-in., 7,916 ft. of 
8-in.; 45 manholes, 6 of which will be rigged for flush- 
ing. W.G. Wriutamson, City Engiueer. 

St. Louis, Mo.—The Board of Public Improvements 
has awarded contracts as follows: Sewer in Ohio Ave., 
Sewer District No. 15; F. Skrainka, earth and rock exca- 
vation, 35 cts. and $3 per cu. yd.; brick masonry, $7 per 
cu. yd.; 12, 15 and 18-in. pipe, 90 cts., $2, $2.75 per ft.; 6 and 
12-in. junctions, 60 cts. and $1 each ; inlet stone, 70 cts. per 
sq. ft.; cast and wrought-iron, 3 cts. and 6 cts. per Ib.; 
total, $12,309.909-—Sewer in Warren Ave.; G. Prendergast 
earth excavation, 24 cts. per cu. yd.; brick masonry, $6.50 
per cu. yd.; 6, 12 and 15-in- junctions, 4 cts., $1 and $1 
each ; cast and wrought-iron, 3 and 5 cts. per Ib.; total, 
$8,084.61.—Sewers on 12th and Wright Sts.; J. Casey, 
earth excavation, 25 cts.; brick masonry, $6.50; 12 and 15-in. 
pipe, 70 and &% cts.; 6, 12 and 15-in junctions, 40 cts., 75 cts., 


$1.50; cast and wrought-iron, 3 and 4 cts. per Ib.: total, 
$1,706.50, 





. Brown, Comptroller, Allegheny, Pa. 


Water Pipe’—The following proposals for 896 tons of 
east-iron pipe and 2 tons of special casings, have 
been re eived by E. M. Bicrtow, Chief of Depar?ment 
of Public Works, Pittsburg, Pa.: Addyston Pipe & Steel 
Oo,. C.ncinnati, O.; 4, 6, and 8 in.; $2998 per ton: 8, 10 
and 12-in , $28.88; specials, 2‘ cts. per Ib., $45 per ton. 
National Foundry & Pipe Works, Scottdale, Pa.: 4-in., 
$28.25; 6 in., $27.10; 8-in., $27: 10-in , $26.15; 12-in.. $25. 
Lake Shore Foundry, Cleveland, O.; 4-in.. $28.15: 6-in., 
$27.35; 8-in., $27.15; 10 and 12-in., $26.45: specials, 2's cts., 
$50. Buffalo.Cast Iron Pipe Co., Buffalo, N. Y.; 4-in., 
$28.70; 6 and 8-in., $27.90; 10-in., $27.44; 12-in., $27: 
specials, 2 ete., $50. Ohio Pipe Co., Columbus, O.; 
4-in.,. $27.93; 6 and 8-in.. $26.83: 10 and 12-ia., $26.43; 
specials, 2% cts., $55. McNeal Pipe Co., Burlington, N.J.: 
Dipe. $28: specials, 2% cts., $55. Fisher Foundry & 
Machine Co., specials, 24 cts.. $48. Wm. Yagle & Co., 
Pittsburg, specials, 2.47% cts., $49.50. The contract for 
pipe was awarded to the National Foundry & Pipe 
Works, and for specials to the Fisher Foundry & Mae 
chine Co., of Pittsburg. 

Water Bonds.—The following proposals for the pur- 
chase of $75,000 5% refunding water bonds, payable in 10, 
12 and 13 years from May 1, have been received by the 
Board of Water Commissioners, East Saginaw, Mich.: 
New Bedford Inst. for Saving, New Bedford, Mass., 104 
and bonus of $5 for the 10 years bonds, if accompanied 
with certificate of official census. Woodbury & Moulton, 
Portland, Me., $750 premium for the entire issue. Brew- 
ster, Cobb & Estabrook, Boston, Mass., 102.27 for the en- 
tire issue, and 105.68 if official census is furnished. R. E. 
Day & Co., Boston, Mass., 102.145 for the entire issue. Sav- 
ings Bank of East Saginaw, par for the 10 year bonds. 
John E. Harper & Co,, Detroit, 244° premium for $10,000. 
W. W. Crapo, New Bedford, Mass., $500 premium for the 
10 year bonds. Peoples’ Savings Bank, East Saginaw, par 
for $20,000, W. J. Hayes & Sons, Cleveland, O., $77,300 for 
the entire issue. N.W. Harris & Co., Chicago, DL, $77,221 
for the entire issue. Spitzer & Co., Toledo, O.. (with- 
drawn). The bonds were sold to N. W. Harris & Co, 


Proposals Open. 


Railroad,—Eureka Flats and Heppner branches 


of the Oregon Railway & Navigation Co. Kilpat- 
rick Bros. & Collins, contractors. Apply to E. T. 


Johnson, at Wallula, Wash. Ty. May 1. 

Bridge.—wrought-iron bridge, 2 spans of 92 ft. 
each, 24 ft. roadway, 20 ft. sidewalks, capacity 100 
Ibs. per sq. ft. H. W. Welch, Road Commissioner, 
Clinton, Mass. May 1. 

Bridge.— Masonry for undergrade bridge at 
Church St., Frankford, Pa. Similar to bridge over 
Broad St., same place. Wm. H. Brown, Chief En- 
gineer. Pennsylvania R. R., 233 S. 4th St., Philadel- 
phia, Pa. May 1. 

Asphalt Walks and Cobblestone Roadways.— 
About 2,308%¢ sq. yds. of asphalt walks and 4,144 sq. 
yds. of cobblestone roadways at Fort Myer, Va. 
G. B. Dandy, Dep. Q. M. Gen., U. S.A., Washing- 
ton. D.C. May 2. 

Pumping Engines, Pipe Laying, Ete.—Two bori- 
zontal plunger, duplex, compound, condensing en- 
gines, outside packed, daily capacity 5,000,000 galls. 
delivered 250 ft. high with piston speed not exceed- 
ing 100 ft. per min. Laying 19,920 ft. of 6,8, 10 and 
16 in. pipe. lron fire plugs and stop gates. from 4 to 
20 ins. Cleaning old water mains, 4 to 12 ins. James 
May 2. 

Street Work and Sewer.—The Commissioner of 
Public Works, 31 Chambers St., New York City. 
May 2 and 7. 

Sewer.— Rebuilding 24-in. sewer through reservoir 
dam at St. Johniand, L. I. J. F. Carey, Engineer. 
The County Farm Committee, Board of Supervisors, 
County Court House, Brooklyn, N. Y. May 3. 


New Croton Aqueduct.—Furnishing and laying 
48-in. cast-iron pipe, ete., from 135th St. and Con- 
vent Ave. to the gate house of Central Park reser- 
voir. James C. Spencer, President, Aqueduct Com- 
missioners, 280 Broadway, New York City. May 9. 

Sewers.— Furnishing and laying 595 lin. ft. of 
22x32 brick sewer. Laying pipe sewers (pipe fur- 
nished by the borough), 2,880 ft. of 24-in., 620 ft. of 
20-in., 235 ft. of 18-in., 650 ft. of 16-in., 1,275 of 8-in.; 
also 24 manholes. W. G. Smith, Engineer. John 
M. Hall, Chairman, Special Sewer Committee, Wil- 
limantic, Conn. May 14. 


Water-Works.—Inlet and river work, also engine 
house and engine foundations. For quantities of 
materials and other particulars see advertising 
pages Charles R. Long, President, Louisville 
Water Co., Louisville, Ky. May 15. 

Bridge.— Repairing Chattahooche River bridge. 
S. D. Coleman, Mayor, Fort Gaines,Ga. May 16. 

Sewerage System.— Excavation, manholes, flush 
tanks, pump well, pump house, artesian well, filth 
chamber and hoist pumping machinery. W. F. 
Lange, Deputy, City Auditor’s Office, Aberdeen, 
Dak. May 21. 

Timber and Bolts.—For Harlem river improve- 
ment. Round hemlock, 36,000 lin. ft.; round spruce. 
4,600 lin. ft.: 10 x 10 yellow pine, 8,000 ft. B.m.; 10,000 
lbs. of % x 16-in. drift bolts. Lt. Col. G. L. Gillespie, 
U. S. Engineer Office, New York City. May 3. 

Street Work.—Henry Flad, President. Board of 
Public Improvements, St. Louis, Mo. May 7. 

Pipe and Castings.—About 1.185 tons of 36 in. and 
48-in.; also about 1,855 tons of 6, 8, 10. 12 and 15-in. 
cast-iron coated water pipe: specials, 166 tons. 





Henry Flad, President, Board of Public Improve 
ments, St. Louis, Mo. May 7. 

Pipe.—For 500 6in. A water pipes dD. P 
land, Commissioner of Supplies, City 
Louis, Mo. May 7. 


Street Work.—Excavating, filling, flagging, curb 
ing and cobblestone paving. Thos. J. Lanahan, 
Clerk Board of Contract & Apportionment, Albany 
N.Y. May 7. 

Railway Track Material.—For 126 tons of 50-Ib 
steel rails, 1,500 steel angle plates, 3,200 track bolts 
with Harvey lock nuts, 10,500 Ibs. track spikes, 5 
steel split switches, 5 steel frogs, 5 ground lever 
switch stands, 5,700 creosoted yellow pine ties, rail 
roud tools, lumber, etc. James Fulton, Paymaster 
General, U.S. N., Nayy Department, Washington, 
D.C. May 8. 

Sewers.—Stoneware vitrified pipe sewers, 6, 12, 15 
and 18-in., catch basins, branches, excavation, et« 
Charles N. Wood, Engineer. John D. Kimmey, 
Chairman of Sewer Committee, Norwalk, Conn 
May 7. 
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WATER. 


The Arkansas Valley Irrigating Canal Co. has been 
incorporated at Dodge City, Kan., with a capital stock 
of $300,000, 


Wheeling, W. Va. 


EpitoR ENGINEERING News: We are 
reservoir Of 3,000,000 gulls, capacity. 
H. P. WriviraMs, Secv., 
, Masa. 
New Beprorpb, Mass, April 14. 1888 
EDITOR ENGINEERING News: Work will bezin May 1 
on a system of water works for Fairhaven. Mass. Water 
wil: be pumped from wells to a stind-pive. The eost 
of the works is estimated at $50,000. and they wil! be 
built by the Fairhaven Water Co. O. G. STANLEY is the 
engibeer in charge of survey and construction 


Jos K. NYE, *resident 


April 10, 1888, 


aboutto build a 


' 
Water Doard 


Pairhave 


Irrigation in California.—The Mountain Glen Land 
& Water Co. has been incorporated at San Diego, Ca! ; 
to develop the Mountain Glen tract of land in San 
Diego Co. C. B. Hewitt, Los Angeles; L. 8. Portes, 
Pasadena. Capital stock, $40,600.— A project is on foot 
for the irrigation of a large district in Yuba Co., north 
of the Yuba river and embracing the foothill region, 
Landowners propose to induce a stock company to con- 
struct irrigation works by issuing bonds upon their 
lands to cover the cost, at the rate of about $2 per acre. 
——The flume which has been built to carry water to 
San Diego will be extended into the Cajon valley and 
water supplied for irrigating the ranches in the valley. 

Artesian Wells in lowa,— Burlington.—The daily 
papers are urging the artesian well company, which 
has been lying low for some months, to get to work. 

Boone.—The well is down about 600 ft. and is now in 
sandstone. 

Ottumwa.—The Ottumwa Development Co. has its 
well down 2,042 it. and has stopped work as the con- 
tract called for 2,000 {t. The contractor was P. F 
Kearnes, who was paid $6,000. A good supply of water 
has been developed. Mr. Kearnes has contracted 
with the Iowa Water Co. (8. L. Winey, President), to 
bore two wells, 1,100 and 1,500 ft. deen: they will be 8 ins. 
diameter at the top, reducing to 5% ins. The wells are 
for the city water supply, and there is much satisfae- 
tion expressed at the action of the water company. 

Cedar Rapids.—The artesian well 
1,430 ft. and is now in hard flint rock. 
of 250 galis. per minute 

Vinton.—The experimental well is down about 1,900 ft 
and is now passing through s! te. mnsider- 
able flow of water. 





is down about 
There is a flow 
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Washington, Mo.--The following particulars respecting 
the proposed water-works are taken from a circular issued 
by the Water-Works Committee... The city will grant a 
franchise for 20 years. The supply is to be drawn from 
the Missouri river at a point where the water will be pure, 
and pumped to settling reservoirs with a combined capac- 
ity of 150,000 galls.; in place of one or all of these reser- 
voirs, filters of approved design may be provided. The 
reservoirs or filters to be capable of properly purifying al! 
water used for consumption. The pumping 
machinery is to have an aggregate daily capacity of not 
less than 1,500,000 galls., and is to be in two or more separ- 
ate sets so that in case of accident or repairs the city will 
not- be without fire protection. There will be about 4 
miles of 4, 6, 8 and 10 in. pipe, and about 40 hydrants; the 
latter being 6-in. post, 24;-in. double discharge, with frost 
jackets and 4in. connection. An elevated iron tank o1 
stand-pipe to be put up, capacity not less than 100,000 galls 
The test is to be two 1-in streams to a height of 6 ft. by 
stand-pipe pressure, and four l-in. streams to a height of 
100 ft. by direct pressure. The works to be kept in good! 
condition and extensions to be made as required. The city 
reserves the right to purchase the works at an appraised 
valuation at the end of 10,15 or 2) years. Bidders may 
propose modifications of the plans outlined. Proposals to 
state hydrant rental to be paid by the city, prices to be 
charged for water for general purposes, and a detailed 
statement of the proposed work. Population 5,000. Ad- 


domestic 


dress all communications to W. H. Hacesuscn, Clerk of 
Water-Works Committee. 
May 19. 


Proposals will be received tilh 
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Drainage Sipho>.—W.G. Wriartss, C. E., has taken 
tbe contract for making the official map and surveys 
for the borough of Wilkinsburg, Pa. He ha also pre- 
pared plans forgrainagy for the property of the South 
Fork ishing & Shooting Ciub at Conemaugh lake, 
which will faclude a 6-in. wrought-iron siphon, 4,300 ft. 
hoag, toearry sewage over the dam. 


tos Angeles, Cal.—The franchise of the Los Angeles 
Water Co. expires in 1897. It has nearly ten years to 
wun The terms of the franchise are that, at its expira- 
tion, appraisers shall be selected by the company and 
the city and they shall appraise the value of the pip’s 
aod other materials connected with the system an i the 
city will become possessed of the same on payment 
of the appraise ent. 


Coney Island, N. Y—The completion of the water- 
works and sewerage systems is t> be velebrated May 23 
with some cerem uy. Thesewer and water systems will 
ost the town about $35,000. Ten acres have been 
secure l forthe driven wells, of which there are 200 on 
the Andrews system. Three miles of water pipe run 
‘through the island and of the 100 hydrants to be placed 
50ure already set. Wateris kept inthe pipes and the 
@reasure will be direct from the wells, the sewer en- 
wines furnishing the power. 


Chicago Lake Tunnel—Work is progressing on the 
shor: end of the new lake tunnel for the Chicago water 
supply. but the city engineer is now making borings on 
the lake front in order to locate a new site for the shaft, 
the former si'e. where work was commenced, having 
beep abandone lio consequence : f the extensive quick- 
sand pocket that was struck. On the shore tunnels the 
work is being pushed in 5 directions from 3 shafts;the 
shaft: are 72 {t. deep and 10 [t. diameter. The tunnels 
are7f.. iameter with a 12-in. brick lining. 


Water-Works,. New Hampshire.—Milford. Water- 
works are to be established. Address M.S. Hall. Dover. 
The plans for the new water-works have been prepared by 
Pearcy M. BLAKE, C. E., of Hyde Park, Mass. The Cam- 
eden Iron Works, Philadelphia, have the contract for pipe 
and castings, at $68,950. 

Connecticut. East Hartford. The East Hartford 
Water Co, has received the report from RoBErt A. 
“arnns, C, E., of Troy, N. Y., on the new water supply. 
“The springs at Burnside are recommended as the source. 
"The plan includes one or more wells, a pumping station, a 
force main and distribution mains, and a stand-pipe 12 ft. 
diameter and 100 ft. high, with a capacity of 85,000 galls. 
About 40 hydrants will be placed. 

New York. Brooklyn. City Commissioner ADAMS has 
forwarded to the Board of Aldermen the estimate of the 
expense of supplying the city with water for the ensuing 
year. He places the amount at $500,527, an increase of 
$40,000 over the appropriation for the past year. Troy. 
Superintendent BAKRMAN’s report states that the com- 
bined supply from the gravity and pumping systems 
isample. During the year 5,990 ft. of pipe have been laid 
and 22 hydrants and 34 valves set. The consumption for 
the past year was about 3,000,000 galls. 

New Jersey.—Newark. The Aqueduct Board has again 
ibeen discussing the question of an additional water supply. 
A committee has been appointed to ascertain what sources 

of supply are now available, and to obtain propositions 
from various water companies; Mayor HAYNEs is Chair- 
man, and Commissioners KUHN and WIsMER, and Alder- 
men KeTCHAM and DURYEE, are the members of the 
committee, 

Pennsylvania. —Holmesburg. The Holmesburg Water 
Co, has asked the City Council of Philadelphia for per- 
mission to lay pipes in the streets of Holmesburg, Director 
WAGNER having stopped their work on certain streets. 

Maryland,—Cumberland. The Baltimore & Ohio R. R. 
is putting down an artesian well. 


Pelaware.—Wilmington. The artesian well of the 
Hartmann & Fehrenbach Co. has reached a depth of 
815 {t.. and bas about 800 ft. of water. The well is 8 ins. 
diameter. 


Ohio.—Cambridge. The Council held a meeting 
April 16 to consider the bids received for the construc- 
tion of the water-works. Only one bid was received, 
and as half of the Council will go out May 7 it was 
decided to do nothing in the matter until the change of 
rmembers is made. 


Mentacky.—Owensboro. A serious fire occurred 
‘Apr& %, but the fire department could render no 
‘service, as the water-works were not pumping, having 
ehut down in the afternoon without notifying the city. 
‘The Louisville Courier-Journal says: ‘Tbe water- 
works were finally got in order, and did magnifi- 
cently, but not until all hope of saving the buildings 
had been abandoned. The works came in for the usual 
amount of cussing, and well did they deserve it as they 
were shut down yesterday afternoon without any 
notice to the city. And to this careleasness should the 
blame be attached for the great damage done. Had the 
department been given notice of the intended suspen- 
sion they could have had the engine ready. The water- 
werka are owned by Louisville parties.” 
Tennessee.—Bassemer. The water-works are com- 
spleted and ready to Se put in operation. 


IUinois.—Peoria. A new system of water-works is 
needed, the present works being inefficient. The Peoria 
Transcript says: “Once more has the inefficiency of Peo- 
ria’s water-works system been demonstrated, and again 
has it been proved that the steamers are our only depend- 
ence in cases of fire. The universal opinion is, that with- 
out these the city is practically without defense in cases of 
conflagration. The feeble streams from the hydrants 
would searvely quench a burning brush heap. These ob- 
ject lessons. -costing about $100,000 each—come high, but 
itseems that Peoria must have them. We should have, 
and that as quickly as possible, a new system of water- 
works by which a hydrant stream could reach the tops of 
the highest buildings.” Staunton. A tract of WD acres 
has been secured for the reservoir site and the work 
of clearing it has been let at $9 per acre. Proposals are 
being received for a dam. Ipava. Work is progressing 
on the artesian well. 

Iowa.—Mount Pleasant. The water company, which is 
composed of New York parties, has appropriated $30,000 
for putting in new mains, extending the works and intro- 
ducing the Hyatt filter to purify the supply from Big 
creek. Col. Phillips, of Springfield, Mass,, is President. 

Kansas. Udall. Work is progressing on the new 
water-works, The trenching and pipe laying is going on 
rapidly. 

Montana.—Helena. At the test on April 14, the pres- 
sure was 155 lbs. at starting, and ran up to 170 lbs. The 
streams were thrown fromthe pump. When the reser- 
voir is completed, which it will be in May, the pressure 
will be greater. There are 16 miles of pipe. 

Oregon.—Eugene. The water-works company is ex- 
tending its mains, and is getting a large number of new 
consumers, 

California.— National City. The completion of the 
water-works and the Sweet Water dam, was celebrated 
April 2), with appropriate ceremony. The reservoir, the 
dam for which was commenced in November, 1885, is 3 
miles long and \ mile wide, covering 700 acres. It hasa 
capacity, of 6,000,000 galls. Folsom. <A water supply 
and water power is to be obtained by a canal from the 
American river. The canal will be 6 ft. deep and ® ft. 
wide. It will be used for irrigation purposes also, and 
will be made by convict labor. ; 

Texas.—Fort Worth. A satisfactory test of the new 
gang wells was made April ll. There are 115 wells. 
Galveston. J. W. Byrnes, the contractor for the artesian 
well for the Texas Ice & Cold Storage Co., has struck 
water at 83645 ft., with a 6-in. pipe. 


~ A 
Annual Reports. 


Ottawa, Ont.—The Water-Works Committee bas is- 
sued its report for 1887. The Manager recommends 
that the pump-house, forebays, etc., be enlarged 
to contuin two additional sets of machine ‘y, one set to 
be erected before 1890; the machinery to be similar to 
that now in use, which has given very satisfactory re- 
sults for 12 years. Healse recommends the laying ofa 
duplicate 15-in. main connected with the present sub- 
mains and so arranged that one setof machinery can 
supply the Government buildings and the summit levels 
at steady high pressure,leaving the other set tosupply, 
except in case of fire, the lower portions of the distribu- 
tion system at a reduced domestic preesure,the present 
pressure being higher than necessary; additional 8-in, 
mains are also recommended. The cost of these im- 
provements is estimated as followe: enlnrgement cf 
pump-bouse, ete., and 1 set of machinery, $45,000; new 
15 and 12-in. main, $19,670; extension of distribution 
system, $35,330; total, $.00,000. Expert opinions are 
quoted to show that the epidemic of last year cannot 
be attributed to the water supply from the Ottawa 
river. The total amount of water pumrvel was 1,453,- 
609.000. During the year 9.176 miles of pipe were luid, 
und49 hydrant an 80 stop valves set. There ar: pow 
58742 miles of pipe, 413 hydrants and 492 stop vulves. 
RosBert SuRTELS is Manager, 


London, Ont.—The Water Commissioners have 
issued their repcrt for 1867, Leing their 9th annual re- 
port. An increased supplyis necessary, as last year the 
springs proved inadequate and lawn sprinkiing had to 
be prubibited and the cupply to the Grand Trunk Ry. 
shut off. The additional suppiy from Dufton springs, 
although considerable, will not be sufficient for the 
demand. The works and the pumping machinery, 
both steam and hydraulic, are in good condition. The 
addition of the water from Dufton springs, 200,000 
galls. per day, increases the present supply about 10 
per cent., but as the number of consumers increases in 
about the same ratio, this will only provide for 1 years’ 
increase so that the searcity of water wil! be as badly 
felt this summer as it was in that of 1887; under these 
circumstances the superintendent urges that an addi- 
tional supply is an absolute necessity. About 7,000 ft. of 
4and6-in. pipe were laid during the year. T. H. Tracy 
is Superintendent and Chief Eugineer. 

Fredericton, N, B.—The Water Committee has sub- 
mitted its report for the year ending Oct. 31, 1887, being 
the 5th annual report. During the year 642 ft. of 2-in. 
pipe was laid,1 bydrant and 11 gates; also 68 new ser- 
vices. Taere are 9 miles 183 [t. of % to 12-in. cast- 


iron pipe and 3,901 It. lees than 3 ims.: 4 miles 54 th of 
‘s-'p, to Din. enamelled and galvanived iron eurvinn 
pipe, 603 services (582 in use), 766 service taps 740 in 
use), 81 hydrants, 113 stop gates and 4 blow. ff cates. 
Average lengthof service, 38's [t.; average cost, e294 
There are 588 families supplied, averaging 5 persons :, 
each family. The total amount of water pumped on 
123,414,444 walls, ALEX. BURCHILL is Saperinten tent 


Bridgetown, Nova Sc :tia.—The Commissioners 
Water Supply have issued their first annua! report 
financial statement; thesa'ne being for the year ¢; 
Fob. 6, 1888, In the fall of 1886 the firet practica) g: = 
were taken in regard to the establishment ot 4 Water 
supply, Anact was passed by the Legislature. « jos 
of $18,000 was obtained from J.C. Mackintrosm, of Ha). 
fax, at 5 per cant. interest and 1 per cent. comm Ssion 
and proposals for construction were then advertised 
for: 4 proposals were received and the contract was jer 
to Sutherland & Cochran. The pipe and gates Were 
purchased in Scotland, and the hydrants were supplieg 
by the Windsor Foundry Co. There are 3,200 fy, of « ip. 
pipe, 10,475 ft, of 6-in,, 3,875 ft, of 4-in., and 400 fr, of 9 in 
22 hydrants and gates. The supply is taken trom 3 
springs with an aggregate daily capacity of 200,00 calla, 
in dry seasons, the supply being ample for many years 
to come. The reservoir is about 70 rods below the 
springs and has a capacity of 750,' 00 galls.; this can be 
increased by raising the dam. The Commissiogery 
compliment Mr, A. W. Forbes, the engineer, on pis 
work. The engineer's reports contain the prices of the 
work and estimates for laying pipe across the Annapolis 
river; the latter amount to $3950 if carried over the 
bridge, and $2751f laidon the bed of the river, using 
Ward's ball and socket joint. Jown E. Sancron, Jony 
ERVIN and DANIEL PALFREY are the Commissioners, 

ae — i 
Special Reports of Water-Works 


Construction, 


nt 
and 


i 


THE ENGINEKRING NEWS MANUAL OF AMenieay 
WATER-WoRKs is now being compiled, and will be 
indispensable to every manufacturer, engineer and 
contractor in any way interested in) Water Works 
construction and maintenance, and will be of great 
value to Water-Works superintendents and project 
ors of new works. 

Superintendents of Water-Works and water com 
panies will wish to see correct’ and complete data 
concerning their Works in our MANUAL, and to en 
sure this they should send in reports at once upon 
the blanks which we have already sent to every 
Water-Works office in the United’ States and Cap 
ada. Many have delayed their report, and if the 
blanks we intended for them have been los* inthe 
mail, or mislaid, we will send more upon request 

We must have a report from every public water 
supply system in North America, 80 those who re. 
ply to our inguiries at once will save a second in 
quiry. We also wish to know of every new Water 
Works plant in process of construction, and of every 
uew project in this line. We will send to any one 
desiring them, blanks upon Which reports can be 
made. 

Further details of the MANUAL will be adver 
tised later. We abstract from our special reports 
for the MANUAL the following items of current in 
terest : 


MIL¥ForD, N. H., April 21, 1888 


EpItoR ENGINEERING NEWS :-—At the last session 
of our Legislature a charter was obtain d to con 
struct a system of water-works in this town, At the 
annual town meeting held March 16, 188K, the Se 
lectmen were instructed to contract within 0 days 
fora plant to include 40 hydrants, The source of 
supply has not been determined, We are in hopes 
to fine a gravity supply, but otherwise the supply 
will probably be from wells. ‘This will be in addi 
tion to our present system which consists in pump 
ing from the Sauhegan river to a reservoir, and is 
for fire protection only. I shall be pleased to give 
you further information when the contract is con 
cluded. Ws. M. KNOWLTON, 

President Milford Water Co 
SHERBURNE, N. Y,, April 23, 1888 

Epitorn ENGINEERING NEWS ;—We are about to 
build a new reservoir with a capacity of about %, 
000,000 galls. W. E. Davis, 

Supt. Sherburne Water- Works, 
JAMESTOWN, N. Y., April 20, 1888. 

Epitor ENGINEERING NEWS :—We are building 6 
new pumping station four miles east of the present 
system, where we have four artesian wells 5 ins, in 

iameter, yielding 2,000,000 galls daily. We are put 
ting in 16-in. pipe to connect the above with our 
present system, and extending our mains about 
three miles in town. Total cost of new work, about 
$100,000. We expect to have it in working condition 
by July 1. A. F. Ket, 

Supt. Jamestown Water Supply Co. 


HAMMOND, Ind., April 20, 1886. 

EpitoR ENGINEERING NEWS :—Work was begat 
April 18 on a system of water-works for this tows, 
and will be finished June 2. The contractors ate 
E. B. WINGATE and JNo. GUBBINS, both of Chicago 
The population of our town is 4,000, the works 
will cost $50,000, and the « oney is already secured. 
by bonds. Water will be pumped from a well @ 
a reservoir and stand pipe. 


H. HALL, Chatrman Water-Works Board. 
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